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OUISVILLE. 1, KENT” 


TYPICAL RESULTS 


MORE AMMONIA was required by a large 
producer, but without additional expansion 
of facilities. Girdler was contacted, began 
its research and development, formulated 
two special, highly active catalysts, G-19 
and G-3. The resu' was 75% additional 
ammonia output... at no sacrifice in 
quality, and requiring not a dollar of extra 
investment in plant equipment. 


“ACETYLENE-FREE” was the product speci- 
fication of an ethylene manufacturer. 
Girdler’s technicians formulated catalysts 
that would selectively hydrogenate acety- 
lene with the ethylene present. Result: 
Ethylene with less than 50 ppm of acety- 
lene—a 99% reduction. 


HIGH-PURITY HYDROGEN for edible oil 
processing had to be free of carbon mon- 
oxide, which has a deleterious effect on 
product quality. G-12, a highly active 
durable catalyst, was developed to remove 
the impurity. Carbon monoxide content 
was cut 95%, resulting in hydrogen with 
less than 5 ppm of carbon monoxide. 


How you benefit from GIRDLER 
leadership in catalyst technology 


H' QUALITY Girdler catalysts enjoy industry-wide 
recognition as the answer to many tough catalyst 
problems. Girdler manufactures many types of catalysts for 
a wide range of processing applications. Our experienced 
catalyst technicians are well-qualified to work with you to 
prepare catalysts to meet your specifications. Or, if preferred, 
we will take your formulae and tailor-make catalysts to 
your exact requirements. 

Why not take advantage of Girdler’s experience in solv- 
ing catalyst problems? Fo: further information on standard, 
commercially-proven Girdler catalysts or on our catalyst 
engineering service, call the nearest Girdler office today. 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, Tulsa, San Francisco. 
in Canada: Girdler Corp. of Canada Ltd., Toronto 
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New Look, Better Service 


‘That’s what we’ve done with our 
Reader Service section. We've re- 
vamped it completely. 

We've reorganized the entire sec- 
tion to make it easier, faster to use. 
You'll find, for instance, most of the 
material now organized into cate- 
gories, all items alphabetized within 
categories. RS is now truly a finger- 
tip reference. 

We've also expanded the contents 
to make each section more complete, 
hence more useful. You'll now find, 
for example, our Index to Chemicals 
and Equipment a complete reference 
to each month’s advertised items and 
new product developments. 

Our streamlining of RS has been 
inspired by its popularity and by the 
fast-growing use you're making of it. 
We're now getting close- to 20,000 
requests a month for more informa- 
tion and we relay every one of these 
to the manufacturer within 24 hours. 
That’s speed in volume! 

Our “new look” RS begins on 
page 403 in this issue—yrc 


Pulse columns: New key to faster, bet- 


ter liquid-liquid extraction. 


No doubt about it, pulse extraction is 
one of today’s hottest developments in unit 
operation techniques. It can speed up mass 
transfer as much as 10-fold. 

Here’s an up-to-date, practical critique 
of pulse columns—-what they are, how they 
work, what they can do for you. It’s an 
exclusive roundup by two of the pioneer 


workers in this fast-moving field. (p. 183) 


How to Design for low temperatures. 

Gas separation processes at low tem- 
peratures often hinge on the skillful han- 
dling of tricky heat transfer problems. Here 
Bob Sweeney takes a designer’s approach to 
a little-known field. (p. 197) 
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Here’re your brand-new pvT charts. 
Yes, a new set of generalized compres- 


sibility charts for 30 common gases that’ll 


come in handy for years, CE’s unique pres- 
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entation will help speed up your engineer- 


ing computations. (p. 203) 


Take a fresh look at lubrication. 
You'll find a lot of practical tips in this 
18-page special report from DuPont. Now 
it’s easy to figure out what to do with just 
about any piece of equipment—big or little, 


simple or complex. (p. 211) 


The whats and hows of metallizing. 
Here’s the low-down on this important 

tool in fighting corrosion: What it is, where 

it’s used, how much it costs, why metalliz- 


ing systems are finding new uses in chemi- 
cal plants. (p. 189) 


Are you a muddle-head? 

Of course not. But your management 
may think you are if you write reports they 
can’t grasp. Yet nine simple rules applied 
to your technical writing can stamp you as 


a man who thinks straight. (p. 250) 
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HEMICAL ENGINEERING 


Because your Multiwall Bag is specially made to your 
order, imaginative planning plays a big part in how 
much packaging efficiency you get per dollar. You will 
find, as have many of America’s leading shippers, that 
Union has very real advantages for you in know-how, 
design services, manufacturing facilities and delivery. 


UNION MULTIWALL BAGS 


UNION BAG & PAPER CORPORATION 
Woolworth Building, New York 7, N. Y. 
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ALL-AROUND 
CHOICE 


in industrial circles! 


GRINNELL-SAUNDERS 
DIAPHRAGM VALVES 


In industrial plants all around, Grinnell-Saunders =. 
Diaphragm Valves are preferred. Why? Because they, 
have proved themselves economical and efficient ip 
handling materials as diversified as corrosive fluids, gases, 
beverages, foods, compressed air, suspended solids .. . 

in lines where corrosion, abrasion, contamination, clogging, 
leakage and maintenance are costly factors. 


Grinnell-Saunders Diaphragm Valves are available in a 
range of bodies, linings and diaphragm materials .. . and 
in a variety of styles and operating mechanisms. If you 
have a valve problem, it certainly will be well worth 
your while to consult a Grinnell engineer. 


Types of Grinnell-Saunders 
Diaphragm Valves 


Bodies 
Screwed ends — 4" thru 
Flanged ends — lined or unlined, Ya" thru 18’ 
Butt weld ends — 2" thru 6” 
Socket ends — 1/2" thru 4” 


Angle Bodies 
Screwed ends — Ye", V2", Ya", 14", 2" 
Flanged ends — 34" thru 6’. 


Bonnets 
Handwheel operated bonnet (available with rising 
stem, travel stops, extended stem, chainwheel, adapted 
for Tejax indicator) 
Quick turn — lever operated bonnet, /2"' thru 3” 
Bendix-Westinghouse topworks 
standard (air to close — spring to open) 
Robotair, 4" thru 1” 
Rotochamber, 1” thry in tandem, 6”. 
direct acting (spring to close — air to open) 
Robotair, thru 1” 
Rotochamber, 1’ thru 4” 
double acting (air to close — air to open) 
Robotair, thru 1” 
Rotochamber, 1 thru 4” 
Piston operated, 6” thru 12” 
Sliding stem bonnet, V/2’’ thru 12” 


af, A 


vacuum, hycar, butyl, “white gum rubber, Kel- F, Pd 
polyethylene. 


Body Materials 
Iron, bronze, stainless steel, cast steel, aluminum, 
monel, saran, durimet 


Body Linings 
Glass, lead, soft rubber, hord rubber, neoprene, saran 


Bronze Beer Valves 
Socket both ends 
Socket end to flange end 
Flange both ends 
Socket end fo male hose thread end 
Flange end to male hose thread end 
Male hose thread both ends 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island ° 


Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings ° welding fittings * engineered pipe hangers and supports * Thermolier unit heaters ° valves 


Grinne!!-Saunders diaphragm valves * pipe °* prefabricated piping * 
Grinnell automatic sprinkler fire protection systems ° 


industrial supplies ° 


plumbing and heating specialties * water works supplies 


Amco air conditioning systems 
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Another new development using 


Goodrich Chemical --- 


Filter unit contains filters, fittings and inside rings made 
from rigid Geon. Operator pictured holding an inside ring. 


B. F. Goodrich Chemical Company does not make this 
filter. We supply only the High-lmpact Geon resin. 


RIGID PLASTIC FILTER COSTS NO MORE..GIVES 6 TIMES MORE WEAR 


NDUSTRIAL acid filters made of 

Geon rigid vinyl plastic are setting 
new records in cutting costs of nickel 
plating bath operations. Where stain- 
less steel filters lasted only 3 weeks to 
3 months in corrosive nickel plating 
solutions, these vinyl plastic filters 
have been on the job for nearly 18 
months—with no signs of wear! The 
cost of the vinyl filter runs about the 
same as a stainless steel one, but the 
6-times longer wear means huge 
replacement cost savings. 


The exceptional resistance of Geon 


rigid vinyl to the highly corrosive 
nickel plating solution, maintained 
at a temperature of 120°F., points up 
only one advantage of this basic 
material. For instance, products made 
from Geon rigid vinyl can be machined, 
welded, sawed or drilled. They also 
resist abrasion, many acids and 
chemicals. 


Geon polyvinyl materials have a 
wide range of uses in the chemical 
industry—from rigid filters, tubing, 
and sheeting to tank and drum linings. 
We'll help you select the Geon mate- 


rial best suited to your needs. For 
information, please write Dpt. GE-7, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


GEGN RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable 
GEON polyvinyl materials « HYCAR American rubber « GOOD-RITE chemicals and plasticizers « HARMON colors 


Cuemicat 1954 


9 


‘ 
| 
G 
' 


HOW 
HERCULES 
HELPS... 


Hercules’ business today helps almost every- 
one’s business, It embraces the production 
of synthetic resins, cellulose products, chem- 
ical cotton, terpene chemicals, rosin and 
rosin derivatives, chlorinated products, and 
many other chemical processing materials 
—as well as explosives. Through close 
cooperative research with its customers, 
Hercules has helped improve the processing 
or performance of many products. We wel- 
come the opportunity to work with you. 


Rercules® steam-distilled wood turpentine adds to the value 
of your paint job—helps paint go on smoother, adhere better, 
cover more surface, Professional painters and householders 
prefer this pure spirits of turpentine because it’s the best paint 
insurance their money can buy. Accept no substitutes! 


ft: better appearance and longer shelf-life, product packaging uses inks and 
overprint lacquers made with Pentalyn® resin. And in making paper and 
paperboard, manufacturers get top-quality performance and maximum pro- 
duction economies with Paracol® wax emulsion. Pexol® fortified size, and 
Kymene® wet-strength resin. 


a industrial paints have to take a beating—from salt water, acids, 
alkalies, abrasion, sun—those made with Parlon® (chlorinated rubber) stay 
on, give better service at lower long-term costs. Parlon paints dry almost as 
fast as lacquer, and adhere to almost any surface. 


HERCULES POWDER COMPANY 


952 Market St., Wilmington 99, Del. Sales Offices in Principal Cities 
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FEATHE® 


when it comes to 


UNIFORMLY THOROUGH and 
EFFICIENT DEWATERING... 


All these Bird Continuous Centrifugal Lime mud is but one of a hundred filtra- 


Filters are doing the same job — dewatering 
lime mud before re-burning so that it can be 
re-used in the lime-soda caustic process. 


In this as in so many filtering applications, 
the uniformly thorough separation effected 
by the Bird saves a whole lot of money as 
compared with the old style filters formerly 
used. Uniform kiln feed greatly increases 
thermal drying efficiency and decreases the 
cost of kiln operation and maintenance. 
Maximum water removal results in fuel sav- 
ings that run as much as 20 to 25 gallons of 
fuel oil per ton of lime. Maintenance cost 
runs less than a cent per ton of carbonate. 
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tion applications where Bird Filters are 
demonstrating their ability to deliver a 
better, drier product and more of it per day 
at lower cost per ton. How about yowr filter- 
ing operations? If the facts and figures 
aren’t already available, the Bird Research 
and Development Center is set up to provide 
them, 


BIRD MACHINE COMPANY 
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for TOUGH 
fluid and gas 
handling jobs 


Conveying nitric acid for use in batch nitrations is quick death for ordinary 
flexible metal hose. Sulphuric acid and plating solutions are other notorious 
killers. When temperature and pressure extremes and adverse handling condi- 
tions cre also involved, hose replacement is frequent and expensive. 


Thot’s why—for tough jobs—it’s good economy to specify Atlantic flexible 
metal process hose. Manufactured to survive the most destructive use, it is 
unequalled for leak-proof qualities, flexibility, durability, strength and lightness. 
it performs lorg «after ordinary hose is scrapped and returns real savings in 
your material and lobor dollor. 


Whatever your application — conveying, controlling movement and vibration, 
correcting misalignments, compensating for expansion and contraction — there 
4s an Atlantic flexible metal hose that is best for it. 


Aveliable in Seamless or Interlocking construction: Steel, stainless steel, monel, 
bronse. Inclusive with appropriate fittings. 


12 


ATLANTIC 


FLEXIBLE METAL HOSE 


Our engineers have developed flexible metal hose for a 
number of classified nucleor applications. Though these 
types canno? be released at present, the experience gained 
is available for any unusual problems you may have. 


Write for Chemical and Process Industries Bulletin 20D. 


ATLANTIC 


ATLANTIC METAL HOSE CO., INC. 
329 Dyckman St., New York 34, N. Y. 
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There are important differences 
screw conveyors 


UNIFORM PITCH — Specialized modern machinery assures accu- 
rate forming, producing uniformity in flighting curvature. 


ONLY SPECIALLY SELECTED STEELS are used to meet 
er og rigid specifications — assuring smooth flight 
surfaces. 


STRAIGHTNESS is checked before shipping xd extra 
care is taken in handling and ioading. 


DRIVES — Link-Belt 
builds a complete 
line of gear and chain 
drives, couplings 
bearings. One proved 
source, one respon- 
sibility. 


TROUGHS are accurately 
fabricated to assure bet- 
ter fit of all components. 
Link-Belt offers a choice 
of metals to fit your par- 
ticular application, 


HANGERS are available in a wide 
range of styles and mountings with 
various bearings. 


JIG-DRILLED COUPLING BOLT HOLES assure com- 
plete and easy assembly. Matched fit of shaft and 
coupling prevents ‘‘play.” 


DISCHARGE SPOUTS AND GATES can be fixed or 
detachable. Flat or curved slide gates can be hand 
or rack-and-pinion operated. 


GATES are available for bolting or welding in place right on 
the job to provide versatility in location of trough openings. 


LINK-BELT gives you sound engineering plus 
accuracy of manufacture for top performance 


y= you buy a Link-Bele Screw Conveyor, you 
can be sure of efficient operation plus long-life, Get this complete screw 
low-maintenance service. Link-Belt builds all types and 
sizes of components—you get the screw conveyor that's pol application data. Ask 
right for your job. . . with all components completely for Book 2289. 
integrated. What's more, long-lasting efficiency is assured, 

thanks to Link-Belt’s unequalled accuracy of manufacture. 

Let your nearby Link-Belt sales representative or dis- Li N K 
tributor point out the many important differences in J 

screw conveyors. And be sure he gives you a copy of 


new Book 2289. 1.27 SCREW CONVEYORS 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, Seattle; Scarboro, 
Toronto and Elmira, Ont. (Canada); Springs (South Africa); Sydney (Australia). Sales Offices, Factory Branch Stores and Distributors in Principal Cities, 
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This pipe 


an unusual 


Ir you toured the pilot plant of 
Merck & Co., Inc. in Rahway, N. J., 
you'd see this glass pipe “Switch- 
board” in action . . . speeding the 
progress of new products from re- 
search toward early production. 

The system is constructed of 
one- and two-inch Pyrex brand 
“Double-Tough” glass pipe ar- 
ranged in circuits much like a 
telephone switchboard. Operators 
direct flow from various origins to 
a number of widely separated des- 
tinations just by adjusting valves 
located in pipe manifold stations 
similar to the two illustrated here. 

This system provides the flexi- 
bility needed in handling the trans- 
fer of a constantly changing va- 
riety of chemicals from ove proc- 
essing stage to another. And Merck 
has constructed its Pyrex pipe 
switchboard system so that it is in- 
stantly adaptable to handling ma- 
terials with greatly different pro- 
duction cycles. 


Operator at one of Merck's Pyrex pipe “Switchboards” can crass- 
connect any of the glass pipelines in the manifold bank easily and 
quickly. The pipes are easy to clean and can be quickly switched 
to handling any number of different chemicals. 


The handling of materials through this maze of Pyrex pipe is 
easily controlled by several “Switchboard” or manifold stations. 
Transparency of the Pyrex pipe lets operators ¢heck flow at any 
point in the line, spot difficulties before trouble has a chance. 


Corning, New York 
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“Switchboard” does 


materials handling job 


But why PYREX pipe? 
Merck chose Pyrex pipe for this 
complicated installation because 
only glass offers them all four of 
these necessary advantages: 


1. Non-Contamination — 
pipe is chemically stable. It won’t 
react with or contaminate the con- 
tents of the pipeline.: It protects 
product purity. 

2.. Corrosion Resistance — PYREX 
pipe remains corrosion free even 
under the severest chemical service. 
It is unaffected by all acids except 
hydrofluoric. 


3. Clear Transparency — Aflords 
complete inspection at any and all 
points at all times. Trouble can’t 
hide behind glass. 


4. Light Weight — Pyrex pipe- 
lines require a minimum of support. 


Easy to clean... in place 
A detergent run through Pyrex 
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pipelines followed by water or low 
pressure steam flushing, or both, 
generally removes all traces of past 
contents. 

And Pyrex brand ‘“Double- 
Tough” glass pipe is durable. Ex- 
perienced users report no break- 
age problems . . . even with oper- 
ating temperatures as high as 
250° F. In addition, Pyrex pipe 
can be installed by regular plumb- 
ers or pipefitters. 


Let us show how PYREX pipe can help you 


Perhaps this Merck installation 
suggests some Pyrex pipe applica- 
tion for your plant where greater 
corrosion resistance, improved 
product purity, or visual inspection 
can reduce your operating costs or 
give you closer quality control. 
Why not discuss your problems 
with the nearest Pyrex pipe repre- 
sentative—or mail the coupon be- 
low for personal attention or fur- 
ther information. 


Another manifold station between 
two extractors. Liquids from either 
extractor flow through Pyrex pipe 
to a pump on the floor then 
through any one of the Pyrex pipes 
connecting with other installations, 


Call on the experience of the 
nearest PYREX pipe representa- 
tive listed here. They will be glad 
to help you with your problems 
of handling corrosive or sensitive 
materials, 


BELMONT, CALIFORNIA 
Glass Engineering Laboratories 


FRESNO 17, CALIFORNIA 
Valley Foundry & Machine Works 


NEW HAVEN, CONNECTICUT 
Macolaster Bicknell Company 


ATLANTA, GEORGIA 
< ah Soi, 


Peony 


CHICAGO 44, ILLINOIS 
Fred S. Hickey, inc. 


NEW ORLEANS, LOUISIANA 
W.H, Curtin & Company 


CAMBRIDGE 39, MASS. 
Macoiaster Bicknell Company 


ST. LOUIS 4, 
Stemmerich Supply Inc. 


LODI, NEW JERSEY 
Mooney Brothers Corporation 


ALBANY 5, NEW YORK 
A. J. Eckert Industrial Sales Corporation 


BUFFALO 13, NEW YORK 
Buffalo Apparatus Co, 


ROCHESTER 3, NEW YORK 
Will Corporation 


HATBORO, PA. 
Sentinel! Glass Company 


PITTSBURGH 19, PA. 
Fisher Scientific Company 


HOUSTON 7, TEXAS . 
W. H. Curtin & Company 


SEATTLE 4, WASHINGTON 
Scientific Supplies 


TORONTO, ONTARIO, CANADA 
Fisher Scientific Company, Ltd, 


MONTREAL 3, QUEBEC, CANADA 
Fisher Scientific Company, Lid. 


VANCOUVER, B. C., CANADA 
Scientific Supplies 


(A complete catalog) 


(A catalog) 


Name......... 
Company 
Street... 


(_] “PYREX bradd Glass Pipe in the Process Industries” (EA-1) 
(Picture-pages of successful installations) 


{-] “PYREX brand Cascade Coolers’ (PE-8) 


(1) Please have a PYREX pipe sales engineer get in touch with me, 


Zone 


CORNING GLASS WORKS, Dept.CE-7,Corning, N. Y. 


Please send me the printed information checked below. 
[] “PYREX brand ‘Double-Tough’ Glass Pipe and Fittings” (EA-3) 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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custom engineered fabrication, a significant 
service to meet the most exacting and extensive 
specifications, CALSTEEL fabricates steel and 


alloy plate into pipe, tanks, pressure vessels, and 
all types of special equipment...also structural 


fabrication to suit the particular needs of both 
the construction and industrial fields. Call on 
CALSTEEL for the answer to ycur problem! 


STEEL and ALLOY PLATE 
STRUCTURAL - PIPE 
for 
Process, Oil, Gas 
Atomic Energy and 
Power Industries 


CALIFORNIA STEEL PRODUCTS COMPANY 


DIVISION OF AMERICAN DISTRICT STEAM COMPANY, INC. . 
GENERAL OFFICES: RICHMOND, CALIFORNIA * PLANTS IN RICHMOND, CALIF. & NORTH TONAWANDA, N. Y. 
District Offices: San Francisco + New York + Chicago + Philadelphia + Pittsburgh + Cleveland + Detroit + Buffalo 
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That white stuff winds up as windows 


A typical example of B. F. Goodrich improvement in rubber 


AT steaming white cargo apo 

the conveyor belt is a special kin 
of salt, used in making window glass 
for the nation’s stores, factories and 
homes. 

As the salt travels from ovens to 
storage tanks, it is often 400 degrees 
hot. And with 1000 sizzling tons to 
move every day, expensive asbestos 
belts were burning out in seven months. 

Then the company heard that B. F. 
Goodrich had developed a_ special 
heat-resisting rubber for belts that 
carry such hot materials as coke and 
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lime. Inside the belt, B. F. Goodrich 
uses a rayon fabric that not only stands 
up under heat, but also makes a thin- 
ner, more flexible belt. 

Put to work here at just half the cost 
of the asbestos belt it replaced, the 
B. F. Goodrich bele had lasted 50% 
longer when this picture was taken. Yet 
it still went on working until it reached 
the record of twice as much service. 

Making a belt to stand terrific heat 
is ar of improvements made in 
other B. F, Goodrich belts—belts to 
catty materials that tear and cut ordi- 


nary rubber, stand crashing blows of 
dropping coal and rock, carry oily 
oods and grains, move packages up- 
hill and down. B. F. Goodrich research 
constantly improves them all. That's 
why it will pay you to find out what 
recent improvements B. F. Goodrich 
has made in any rubber product you 
use. Call your local BFG distributor, 
or write The B. F. Goodrich Company, 
Dept. M-259, Akron 18, Obio. 


B.E Goodrich 
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The designer's answer to higher 
pressures, temperatures, and more 
critical corrosion problems... with safety 


As processing problems become more acute, A. O. Smith 
MULTI-LAYER construction of vessels and heat ex- 
changer shells becomes more and more important to 
equipment designers and buyers. 


Future requirements of processors are being solved with 
this time-tested design. MULTI-LAYER inherently satis- 
fies all of the conditions of modern operation: extreme 
pressures, elevated temperatures, critical corrosion. 


Above: MULTI-LAYER shell course scarfed for 
welding, reveals layers wrapped and welded 
around inner corrosion i cylinder. 
Upper left: MULTI-LAYER urea autoclave, 52 
feet long, 25 inches inside diameter, 3.35 
inches wall thickness. Working pressure: 
3150 psi tested to 6300 psi. 


MULTI-LAYER syn- 
thetic converter, 
showing corrosion- 
resistant inner cylin- 
der. 26 feet long, 45 
inches inside diam- 
eter, 5.9 inches wall 
thickness, weight: 
151,900 pounds. 
Working pressure: 
3150 psi tested to 
6300 psi. Working 
temperature: 700°F. 


Because MULTI-LAYER construction consists of wrapping 
and welding successive concentric layers of relatively 
thin steel plate around a central, pressure-tight cylinder, 
no size or weight limitations are imposed, making it 
possible to design the vessel to fit the requirements of 
the process. Since the inner cylinder is pressure-tight, 
ioad-bearing layers are provided with vent holes to pre- 


vent damage from over pressure and to serve as auto- 


matic safety and warning devices in the remote event of 
runaway overload. In applications, involving hydrogena- 
tion, venting prevents embrittling attack on the load- 
bearing layers. For corrosive service, the inner cylinder 
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Outstanding 


EXCHANGERS 


inter cooler (heat exchanger) with U-tube construction, being tested before shipment. Operating pressure: 2500 psi. 


ALLENGE FUTURE 


is fabricated of lined or clad plate, alloy steel or non- 
ferrous material to meet the processing condition. 
Through research ...a better way 


Bigger batches to effect economies and meet competition 


in an expanding market can be planned. Advanced proc- 

essing methods can be implemented. Our own designers, 0 ; 
engineers, and research staff will welcome opportunities 

to assist in adapting MULTI-LAYER vessels and heat & 


exchangers to your needs. 


Send for MULTI-LAYER Bulletins: V-52, MULTI-LAYER Vessels and Heat Exchangers 
Manufacturing and Assembling, and V-53, MULTI- MILWAUKEE «© HOUSTON 
LAYER Engineering for Safety. Licensee in Canada: John Inglis Co., Ltd., Toronto 


For glass-lined process equipment, contact GLASCOTE PRODUCTS, INC., Cleveland 17, Ohio—A new A. O. Smith Subsidiary 
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Everybodys the act 


this one 


CHEMICAL ENGINEERING’s editorial and layout teams 

are going full blast... the Research Department is pitching in... 
every McGraw-Hill district office in the country is hot on the trail 
of new trends, new developments, fresh happenings 

and really important contributions to CP1 progress 

over the past 12 month period. 


Such a sourcebook will have 

a host of advantages for you, the reader. 

One of the most important is... 

it'll never wear out! 

You’ve got a reference library in the making 

because we’ll bring them to you once a year from now on... 
to give you a continuing source of significant developments 
that affect the chemical engineer, his job and his future. 


We're going all out to make this “Annual Inventory Issue” 
outstanding in format and content. 

Everything is being pointed up to provide 

greater ease of scanability and usability. 

A premium has been placed 

on logical organization, arrangement and physical appearance. 


It was. your idea from start to finish. 

The need was discovered from the audience studies 
made among 1000 CE subscribers every month... 
you wrote us letters... 

we called on you for personal interviews 

to determine the kind of reference issue you wanted. 
We've incorporated as many of your ideas as possible 
in this “Annual Inventory Issue.” 


Watch for it...it’s coming in Septembcr! 


more ‘engineering-minded men read it... 


more chemical engineers profit from it... 


A McGRAW-HILL PUBLICATION 
330 WEST 42nd ST., NEW YORK 36, N.Y. 
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Three newest partial oxidation 
plants in the U.S. use 


centrifugal air compressors 


On the left a 5000 BHP steam turbine drives a 
five-stage No. 4 Compressor and an eight-stage 
No. 3 Clark Multi-Stage Centrifugal Compressor. 
Rated at 20,000 CFM, air is pumped to 125 
PSIG. The other unit is a Clark four-stage No. 2 
Centrifugal Compressor rated at 650 BHP com- 
pressing nitrogen. 
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all select Clark Centrifugals 


When Spencer Chemical Company’s new 
Vicksburg, Miss. ammonia plant re- 
cently went on stream, it became the first 
of three new plants which will use cen- 
trifugal air compressors in the partial 
oxidation method of making hydrogen. 
Significantly, all of the plants have se- 
lected Clark Multi-Stage Centrifugal 
Compressors. 


The new Spencer Chemical plant, 
which manufactures ammonia, nitric acid, 
ammonium nitrate and ammoniating 
solutions, is outstanding for its compact- 
ness and high degree of process integra- 
tion. 


The continued preference for Clark 
Centrifugals to serve varied process ap- 
plications is the natural result of many 
points of superiority which your nearest 
Clark representative will be glad to 
detail for you. 


CLARK BROS. CO. © OLEAN, N. Y. 


DIVISION OF DRESSER OPERATIONS, INC. 


Sales Offices in Principal Cities Throughout the World 


compressors 
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A 3800 BHP turbine driving a five-stage No. 3 and an eight-stage 


ra 


No, 2 Clark Centrifugal Compressor. Capacity of this unit is 15,000 
CFM with a discharge pressure of 125 PSIG. 


5 outstanding Clark Centrifugal features 


STANDARDIZATION 

Simplifies installation, opera- 
tion and maintenance. Units readily 
adaptable to existing pipe arrange- 
ments and future plant expansion. 


SEALING : 
Clark leads the field in the number 
of available types and the develop- 
ment of new seals for specialized 
uses. 


RUGGEDNESS, 

Unitized design. Bearing chambers 
cast integral with case. Accurate 
alignment maintained at high 
speeds and pressures. 


TESTING 


Clark experience in handling so 
many different and difficult applica- 
tions saves you money and epeeds 
your delivery by eliminating the 
need for performance testing. Only 
@ mechanical test is required. Clark 
knows the performance of its 
machines. 


COOLING 


Enables accurate control of process 
temperatures. Cooling and com- 
pression duties separated. Reduc- 
tion in horsepower, One unit often 
can do the work of two. 


Clark sets the pace in compressor progress 
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Yet Come 


A great deal has happened since the inception of this company four years 
ago. It has been a time of exceptional growth, progress, achievement. 


The broad range of work undertaken includes the simple and 

the complex . . . complete refineries and auxiliary units ... crude 
units and office buildings . . . turnaround ‘operations and laboratories. 
And the field of operation has expanded to become international in 
scope, with “Built by Procon” a well-known term even in the 

more remote parts of the world. 

We are proud of the men in our organization whose talents, experience 
and unbounded energy have made these achievements possible. 

But we are even more conscious of, and grateful for, the confidence 
placed in us which, from the very start, has been so clearly evidenced 
by all those whom we have served. 

The accomplishments of these past four ye \. ... great as they seem 
to this young business . . . will, we are confident, prove to be but 

a shadow of things yet to come. 


PROCESS CONSTRUCTION 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S.A. 
PROCON (CANADA) LIMITED 

40 ADVANCE ROAD 
TORONTO 18, ONTARIO 

PROCON (GREAT BRITAIN) LIMITED 

112 STRAND, LONDON, W. C. 2 


IN CANADA 


IN ENGLAND | 
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How Servel Water Ch 


Regardless of cooling needs 


The adaptable Servel 25-ton Water Chiller 
uses water as the refrigerant— provides eco- 


nomical cooling for air 
conditioning, process 
cooling, or industrial 
pre-cooling. Y our Servel 
dealer can show you 
performance figures on 
applications most simi- 
lar to your needs, in 


illers 


© 


With the most economical fuel 


Steam from the most economical source 
—gas, oil, LP gas, even waste heat—op- 


erates the unit, by 
Servel’s exclusive, no- 
moving-parts absorp- 
tion principle of refrig- 
eration. This wide 
choice assures you of 
low operating costs... 
as does Servel’s high 


any of the three fields. operating efficiency. 


With exclusive 
assurance of 


satisfaction 


The Servel Water Chiller 

cooling system has no 

moving parts to wear, thus 

it is quiet and vibration-free. 

Every Servel Water Chiller is backed 

by a 5-year warranty. See your Servel 

dealer or mail coupon for information 
and engineering co-operation. 


Under every 
installation 
situation 


Light floor loading and 

vibrationless operation means 

that no special foundations or floor 

braces are needed—in penthouse, on indi- 
vidual floors, or in basement. Simple piping, 
instead of expensive duct work, cuts instal- 
lation time and costs. Zone control is un- 
usually easy. 


MAIL NOW FOR COMPLETE DETAILS! 


SERVEL, INC., Dept. CE-74, Evansville 20, Indiana 
Please send me complete information on Servel 
equipment for {] Air Conditioning, [} Process 
Cooling, () Industrial Precooling. 

Name 


Firm__ 
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PUMPS 


best solution 
to the problem of pumping Corrosive Solutions 


The corrosion resistance of Ingersoll-Rand chemical 
pumps covers the entire range from strong sulphuric 
acid to strong caustic soda. Their ability to handle 
these corrosive solutions is the result of years of 
laboratory research in the development of suitable 
metals and alloys—and still more years of field test- 
ing to prove the soundness of construction and design. 

All parts of the pump that come in contact with 
the liquid are made of IRCAMET~—a high nickel- 
chromium-molybdenum alloy steel that has been spe- 
cially formulated to provide maximum resistance to 
the widest possible range of acids and alkalis. 

The problem of leakage, too, has been successfully 
solved by a patented LEAKOLLECTOR stuffing box 
gland. Completely encircling the shaft and stuffing 
box, this split-type gland permits any leakage to be 


° CONDENSERS TURBO-BLOWERS 
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drained away for collection or disposal. In addition, 
all I-R chemical pumps can be supplied with a 
CAMERON SHAFT SEAL in place of the conven- 
tional stuffing box. This self-lubrication mechanical 
seal requires practically no attention or maintenance. 
These performance-proved I-R chemical pumps 
are available in capacities from 10 to 4C00 gpm, in 
sizes from % to 125 hp. For complete information, 
write for Bulletin No. 7095. Or, if you have a special 
pumping problem, contact your nearest Ingersoll- 
Rand representative. He will be glad to help you. 


Ingersoll-Rand 


Cameron Pump Division 
11 Broadway, New York 4, N. Y. 


987-10 


AIR & ELECTRIC TOOLS 
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This demonstration set of U.S. Matchless has been 
cut in half. When set is squeezed by hand, note how 
the lips spread out. Then note what happens when 
the pressure is released... 


le photos above show how pressure (whether gas 
or fluid) forces the double pliant lips of U.S. Match- 
less® Packing against the rod and side of the 
stuffing box. This self-adjusting, automatic action 
plus the blunt edge design reduces wear on the 
rods, prolongs packing life and hence lowers 
maintenance costs. 

U.S. Matchless is recommended as original 
equipment by some of the largest makers of hy- 
draulic presses and makers of rotary oil drilling 


“CO.” Research perfects it. 
“U.S.” Production builds it. 
U.S. Industry depends on it. 


‘See for yourself how U.S. Matchless Packing 


reduces wear on rods, reduces packing costs 


When pressure is released, the lips retract. This action 
duplicates what happens when U.S. Matchless is subjected 
to hydraulic pressure plus subsequent release, as on a 
reciprocating rod or hydraulic ram. 


rigs. It is ideal for rams, accumulators, triplex 
pumps and oil well swivels. It is designed to handle 
hot and cold water, brine and ammonia, hot and 
cold oils, crudes, gasoline and all petroleum prod- 
ucts, and is a favorite of manufacturers of liquid 
or gaseous materials. 

U.S. Matchless Packings are obtainable through 
any of our selected distributors or any of our 
twenty-seven District Sales Offices, or by writing 
the address below. 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION 


ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting + Expansion Joints « Rubber-to-metal Products « Oil Field Specialties + Plastic Pipe and Fittings * Grinding Wheels « Packings + Tapes 


Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings « Conductive Rubber + Adhesives + Roll Coverings « Mats and Matting 
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Announcing . . new 88-page 


SILENT CHAIN DATA BOOK 


Te comprehensive book covers all phases of industrial 


silent chain drive application. Complete information is 


l 
Here Sa comp ele, included on drive selection . . . chain and wheel specifica- 
easy -t0-use guide to tions . . . casings, lubrication, installation and maintenance. 


Illustrated are the wide range of drive applications on which 


efficient drive selection Link-Belt Silverstreak Silent Chain can save you money. 


Design and 
Application 
Information 


Components and 
Accessories 


% 


LINK-BELT COMPANY 
220 S. Belmont Ave., Indianapolis 6, Ind. 
(or your nearest Link-Belt office ) 
Please send a copy of your new Silent Chain Data 
Book No. 2425. 


CLIP THIS COUPON AND MAIL TODAY 


LINK-BELT COMPANY: Executive Offices, 7 N. Michigan Ave., Chicago 
1, To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock 
Senving Factory Branch Stores and Distributors in All Principal 
Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); 
Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives 

Throughout the World. 13,539 


Cuemica. Encineertnc—July 1954 29 


lel and Technical @ 
Kiwes 
ba e 
4 8 
SILVERSTREAK SILENT CHAIN DRIVES Postion. 4. 
| 


DOUBLE THE LIFE 


and lots more left 


HE location is hot, sunny Texas. 

The service is loading tankers 
with concentrated, liquid caustic 
soda. The pumping is continuous. 
The volume is 1,000,000 gallons 
every 17 days. And the average life 
of previously used hose was nine 
months to a year. 


The G.T.M. — Goodyear Technical 
Man — specified Style M Acid 


Suction and Discharge Hose for this 
unusually rugged service. At last 
report, it had served more than two 
years, carried well over 40,000,000 
gallons and was still in good condi- 
tion—good for many gallons more. 


Whatever your hose needs, the 
G.T.M. can give you the right one 
for longer life at lower cost. Con- 
tact him through your Goodyear 


Distributor or by writing Goodyear, 
Industrial Products Division, Akron 
16, Ohio. 


YOUR GOODYEAR DISTRIBUTOR can 
quickly supply you with Hose, Flat 
Belts, V-Belts, Packing or Rolls. Look 
for him in the yellow pages of your 
Telephone Directory under “Rubber 
Products” or “Rubber Goods.” 


THE GREATEST NAME IN RUBBER 


We think you'll like THE GOODYEAR TELEVISION PLAYHOUSE—every other Sunday~NBC TV Network 
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Upjohn 


EVERY GRAIN ae SAND 1S REMOVED from the well water pass- 
abrasion-resistant FLO-KLEAN filters at 


the new Upjohn Company plant in Kalamazoo, Mich 


saves 2000 dollars a month 


FLO-KLEAN filters protect valuable equipment at pharmaceutical plant 


Maintenance records at the Upjohn Company’s 
ultra-modern plant near Kalamazoo, Michigan, show 
- that FLO-KLEAN filters are responsible for saving up 
to $2000 a month in maintenance costs. 

These Cuno FLO-KLEAN filters, used to remove 
sand and gravel from incoming well water, ordinarily 
take something like a teaspoon of sand out of each 
thousand gallons. That doesn’t appear to be an im- 
pressive quantity, but it could cause serious damage 
to stainle’s steel valves, pumps, water softeners, 
condensers and other valuable equipment. Purity of 
process water is assured by the high-capacity FLo- 
KLEAN units. 

Recently the wall of one of their thirteen 250 feet 
deep wells gave way, dumping large quantities of 
sand and gravel into the water system. Every bit of 


this sudden deposit (almost seven cubic yards) was 
removed by the FLO-KLEAN filters. Without inter- 
rupting service, FLO-KLEAN continued its automatic 
operation and saved Upjohn a serious operating and 
maintenance loss. 

In hundreds of applications throughout industry 
the fully automatic, continuously self-cleaning FLO- 
KLEAN filters have paid for themselves many times 
over by making river, lake, or well water fit for in- 
dustrial use . . . and without loss of backwash water. 
Other uses include reclaiming industrial process 
water and coolants. If you need or use between 200 
and 100,000 gallons per minute of clean water, find 
out how FLO-KLEAN can save you money. Write for 
free FLO-KLEAN bulletin to the Cuno Engineering 
Corporation, Dept. 101F Meriden, Conn. 34 


Removes More bed From. 


AUTO-KLEAN (disc-type) 
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MICRO-KLEAN (fibre cartridge) 


 FLO-KLEAN (wire-wound) 
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Profit-building | answers | to 


results of 
Alco EXPERIENCE 


ae ; .++ gained through many years of designing and building heavy-metal 
equipment for refining and processing companies the world over. 


and 
Alco FACILITIES 


... capable of handling economically an extremely wide range of metal-fabricating 
operations ...of meeting strictest customer specifications. 


150 FT “TRAIN” HEAT EXCHANGERS, designed and built by 
Alco with special flange-to-flange construction, step up efficiency 
at Tennessee Gas Transmission Company’s huge gas processing 
plant at Gabe, Kentucky. Other Alco units at Gabe include 
ethylene flagh drum, demethanizer tower, primary feed cooler. 
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PROCESSING 


...examples of the wide variety of heavy-metal equipment designed and built by 
Alco to meet today’s demands in petroleum and petrochemical processing. 


SPECIAL ALCO AIRCOOLERS, with many components of alu- 
minum and stainless’ stéel, handle 80 percent of cooling load at 
Celanese Corporation’s new 630-acre petrochemical plant at 
Pampa, Texas. Units have removable headers and slide-out tube 
bundles, operate in constant presence of highly corrosive acids, 
chemicals and gases. 


EIGHT FOOT RADIAL DRILL at Alco’s modern, completely equipped 
plant at Dunkirk, N.Y., has multiple head for the precision drilling 
or reaming of several holes simultaneously. Unique facilities like 
this, many of them Alco designed, enable Alco to fabricate depend- 
able, profit-building answers to toughest processing problems. 
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PRIMARY AND ATMOSPHERIC TOWER CONDENSERS, plus 
stabilizer condenser, naphtha cooler, kerosene and diesel oil ex- 
changers, are among the many Alco units at Canadian Oil 
Refineries’ new $23,000,000 plant at Sarnia, Ontario. This plant 
produces more than 115,000,000 gal. of gasoline annually, claims 
first catalytic reformer in Canada. 


Let Alco facilities and experience produce profit-building answers 
to your processing problems. Contact your nearest Alco Products 
sales representative today. Offices in Dunkirk, New York, Chicago, 
Los Angeles, Kansas City, Houston, Tulsa and Beaumont, 


ALCO 


AMERICAN LOCOMOTIVE COMPANY 
Sales and Service Offices in Principal Cities 
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WAS MAKING INDIVIDUALIZED CHEMICAL EQUIPMENT 


The speed and efficiency with which the newly-invented time 
clock maintained employee records quickly established it as an 
indispensable aid to American industry. Chemical manufac- 
turers of this period were also quick to make use of the greater 
speed and efficiency possible with KOVEN Individualized 
Equipment, specifically designed to their exact needs. Today, 
as then, KOVEN’s expert craftsmanship and know-how are at 
the service of the chemical industry — enabling manufacturers 
to achieve higher and faster production with cost-cutting, de- 
pendable KOVEN units. If you have a production problem, one 
of our trained representatives will be glad to discuss it with you 
: of course, there is no obligation. Send for Facilities Catalog 
490. 


Complete modern facilities including X-ray inspection and stress 
relieving which insure quality control. KOVEN equipment in all 
commercial metals and alloys include: pressure vessels, extract- 
ors, mixers, stills, condensers, kettles, tanks, chutes, containers, 
stacks, breechings, coils. Fabrication to A.S.M.E. Code Par. 
U-68 and U-69 a specialty. 


L. O. KOVEN & BRO., INC. 
154-B Ogden Ave., Jersey City 7, N. J. 


4 
3 
: 
Jacketed nickel kettle. at 
A.S.+4.£. Code jacketed tank with bolted cover and drive. 
KOVEN FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 | 
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ncreasing power efficiency 
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CUTS POWER DISTRIBUTION MAINTENANCE 
IMPROVES POWER FACTOR TO FURNACES 
EXTENDS FURNACE REACTION ZONES 
PROVIDES AUTOMATIC FURNACE CONTROL 
INCREASES POWER RECTIFICATION RELIABILITY 
REDUCES HAZARDS OF CORROSION 

REDUCES TOTAL POWER CONSUMPTION 


On the next 7 pages, Ira Coen, Manager, 
Chemical Industry Sales, Westinghouse Elec- 
tric Corp., shows you how the right com- 
bination of electrical equipment cuts pro- 
duction costs. 


you can 6€ SURE...iF ns Westinghouse 
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Packaged installation resulted in improved 
power efficiency gain at this plant 


Shell-type Westinghouse Furnace Transformer serving phosphorus 
reduction furnace. Provided high power factor, cut total power costs. 


Shell transformer can be installed close to load 


to improve power factor 


Basic producers — large, medium, or small — can 
bring power to unit processes more economically 
and use it more efficiently, for a net increase in pro- 
duction and reduction in power cost. 

One company, in cooperation with Westinghouse 
Engineers, planned an electrical package from 
power supply to furnace that did just that. 

The first important step was to bring furnace 
transformers as close to utilization points as pos- 
sible, so that secondary leads were short. Resulting 
high power factor cut energy costs considerably. 


The furnace is operated at high voltage close to the 
load, providing electrical efficiency approximately 
higher than usual. 

The Westinghouse Shell-type Transformer is 
basically a far better performer, electrically and 
mechanically, for applications such as this where 
electrical equipment must stand the terrific punish- 
ment of cyclic loading and high current surges. 
Westinghouse Shell Transformers are more compact, 
provide better cooling, are gas and moisture tight. 
Maintenance is lower. 
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Operator’s panel for arc furnace—current settings are 
made here. 


Type AU Regulator assembly for one electrode; each is 
comprised of AU Regulator electrode element and revers- 
ing contactor. 


Westinghouse Type AU Balanced Beam Regulator provides 
automatic operation and accurate control of energy to furnace 


The second major step in this installation was the 
choice of the Westinghouse AU Regulator as the 
furnace control system. This regulator balances arc 
voltage and current to maintain the desired power 
input set by the operator, consistently and precisely. 

If furnace conditions change, position of elec- 
trodes within the charge is automatically changed 
to maintain the current pre-set by the furnace opera- 
tor. The Type AU Balanced Beam Regulator was 
the first arc furnace control which measured both 
arc current and voltage in positioning electrodes 
and is the only balanced beam type now available. 

The Type AU Regulator acts fast to correct cur- 


you can 6€ SURE...iF ns Westinghouse 


rent unbalance but doesn’t overshoot or hunt. The 
sensitivity can be adjusted to suit particular furnace 
conditions. Properly applied and adjusted, the Type 
AU regulator will maintain electrode position to 
insure maximum continuous protection from chemi- 
cal arc furnaces, It is particularly adaptable to use 
with automatic power regulating systems. 
Westinghouse Type AU Balanced Beam Regu- 
lator is recommended as the most suitable and eco- 
nomical for most chemical arc furnace applications. 
For the few applications where a rotating regulator 
is desirable, the Westinghouse Rototrol® is available. 
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One man and dependable Westinghouse 
Ignitron Rectifiers run this chlorine line 


As this basic chemical producer has found, Westing- 
house Ignitron Rectifiers bring a new standard of 
performance—high power conversion efficiency and 
low cost to electrolytic processes using power in the 
250-3000 voltage range. The chlorine gas operation 
at this plant is comprised of 180 cells, connected in 
series, at 650 volts, and is served by a bank of 48 
rectifier units. 

The Ignitron Rectifier, developed by Westing- 
house, introduces a basically new principle in the 
utilization of rectifying properties of the mercury 
vapor arc. At higher voltages, it is undisputably 
more efficient than motor-generator sets or rotary 
converters. Production cost savings are proportion- 


ally greater as voltages increase and, of course, as 
ratio of electrical energy per ton of finished product 
increases. 

Operating headaches are eliminated, too—Igni- 
trons can be set up easily for automatic unattended 
operation. Availability of 999% or better in Ignitron 
installations often eliminates the need for stand-by 
equipment. Complete absence of moving parts dras- 
tically cuts maintenance. Ignitrons are inherently 
easier to protect against corrosion than any com- 
parable rectifying equipment. 

Westinghouse Ignitron Rectifiers offer you an 
unequaled opportunity for continuous throughput 
at rock-bottom cost. 


Bank of 48 Westinghouse Ignitron Rectifiers serving a 
chlorine production line. 


Master chlorine rectifier control panel. 
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Life-Line Gearmotors, serving salt removal tanks, give automatic 
processing a boost with dependable, round-the-clock operation. 


Dependable, continuous circulation of tremendous 
amounts of water is critical in this plant. For the 
job, Westinghouse Gearmotors were chosen. 

Both gear unit and motor in these compact units 
incorporate features that assure continuous service 
with a minimum of maintenance required. Accu- 
rately hobbed, specially treated gear teeth absorb 
heavy operating shocks and prevent damaging vi- 
brations. Westinghouse Gearmotors have positive 
shaft sealing to prevent leakage of oil and entrance 
of foreign matter. 

The Life-Line® Motor, an integral part of the gear- 
motor, is pre-lubricated—new 4-way seal bearings 
provide a continuous supply of motor grease with- 
out leakage and, above all, keep dust and dirt out. 


you can SURE... iF ns Westinghouse 


Gearmotors give vital 24-hour reliability 
driving pumps on salt removal tanks 


Westinghouse Control Centers locate control con- 
veniently for emergencies, away from danger 
areas 


For power or light, Westinghouse Control Centers 
offer the modern way to group motor starters in 
centralized, planned-away-from-production areas. 
They are particularly suitable in plants where 
atmospheres are heavily laden with dust or chemi- 
cal gases. Maintenance people can get at them 
quickly and easily. 

Individual control cubicles can be removed or 
replaced in a few minutes. Each unit is safely insu- 
lated from its neighbors. 


Westinghouse Control Center banks motor 
controls away from exposed production areas. 
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ew S/fe-Line A/ motor in CAST 


CORROSION-PROOF FAN FORTIFIED INSULATION SYSTEMS AIR BYPASS 


CORROSION-PROOF CAST IRON 
FRAME AND BRACKETS 


more production 


Setting big, new standards of performance is the 

new Westinghouse Life-Line “A” better-protected 

Motor. Here is a power package that is physically 

smaller, mechanically stronger and electrically long- 

er lastirg than any conventional motor. 

Two basic models for all chemical plant applica- 
tions—the dripproof for outdoor or other similar 
applications, and the totally-enclosed fan-cooled 
for corrosive applications—will assure you the same 
field-proved electrical performance Life-Lines have 
always given, but now in CAST IRON to withstand 
ravages of corrosive atmospheres. For 7-day week 
production, you now get: 

1. Better protection for the lubrication system— 
new 4-way seal bearings, with double seals on 
each side of the bearing, effectively stop contami- 
nation. You still get the proved principle of pre- 
lubrication which prevents overgreasing or 
wrong grease—plus extra protection. 


New fortified insulation: Mylar*, a slot insulation 
with greater dielectric and mechanical strength; 
Bondar, a wire insulation with more heat resist- 
ance; Bondite, a stator insulation with greater 
strength to withstand destructive elements. 


3. New armorized enclosure, in CAST IRON, gives 
you even better protection against corrosion from 
chemicals, liquids or dirt, as well as protection 
against physical impact, and can be located any- 
where and in any position. 

Rating for rating, horsepower for horsepower, 
the new Life-Line “A” Motor is the finest long- 
distance performer you can buy. 


*DuPont Registered Trade-Mark 


mal stability; resists moisture, oils, chemicals. 


Life-Line’s fortified insulation system provides higher ther- 


and matching control for corrosion resistance, 


Oil-immersed starter 
for chemical process- 
ing plants. 


A full line of controls 
is available in enclo- 
sures made specially 
for use in hazardous 
locations. 


you can 6€ SURE...1F ns Westinghouse 


Here's a dust storm no motor will ever have to go through. 
Life-Line 4-way seal bearings stand up in any atmosphere. 
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Westinghouse Magamp, transductor type, measuring 
perage on a chlorine line. 


Control panel serving Magamp unit. 


Compact Magamp provides dependable check on 
d-c amperage consumed by Ignitron Rectifiers 


A basic new regulating system, illustrated here on 
the chlorine line, is not only simpler and more com- 
pact than mechanical or rotating types, but is highly 
versatile as well. In this application, Westinghouse 
Magamp is used to totalize d-c amperage used in the 
banks of Ignitron Rectifiers. 

Whether utilized for control of tension, voltage, 
current or speed, Magamp acts swiftly, accurately. 
Disturbances are instantly eliminated. Despite its 
small size and quick judgment, Magamp is rugged- 
ly built, insensitive to normal shock and vibration. 
It has no moving parts — commutators, brushes, 
bearings — to wear, no tubes to burn out. It is a 
static device, and as such requires virtually no main- 
tenance. Original resistor settings, made when the 
unit is installed, are permanent. Magamp is at your 
service and ready to go at the flip of a switch — no 
warm-up time needed. 

For a low-cost production tool with high relia- 
bility in continuous operation processes, specify 
Westinghouse Magamp. 


Westinghouse engineering can help you save 
power with the right combination of equipment 


The most efficient, productive way to apply electri- 
cal equipment to arc furnaces or chemical process- 
ing lines is in an integrated system. Westinghouse 
builds all the necessary equipment, designed to work 
together. Why not put Westinghouse experience to 
work for you? Call us in early in the planning stage. 


Inspection and repair needs are answered prompt- 
ly by Westinghouse maintenance 


Another important link in economical power supply 
can be the nationally recognized Westinghouse 
Maintenance and Repair Service, operated on the 
local level for fast — even emergency — service. To 
keep your plant producing, Westinghouse offers: 
equipment repair or reconditioning in 38 plants; in- 
spection and on-the-spot repairs for equipment that 
cannot be moved easily through 56 field service 
offices; fast delivery of genuine Westinghouse Re- 
newal Parts from stock in 31 locations. 

MP-3028 


For product literature, check the coupon below, and mail to Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 


() How to Get the Most Out of Arc Furnaces B-4695 
(] Life-Line Gearmotors 
Speed Reducers B-5646 
() The New Westinghouse Control Center B-4213 
(] The New Life-Line “A” Cast-Iron Motor .. B6154 


you can SURE... 


Westi nghouse 


(J Motors & Controls in the Chemical-Processing 
Industries 

[) Power for Electrolytic Processes 

Preventive Maintenance 

C) How to Select AB Circuit Breakers 

() Planning Circuit Protection with Breakers 


Name___- 


Firm 
Address State. 
MP-3028 
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B-5477 

B-6141 

B-6145 
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This giant 37 ton Cat Poly Reactor 
is one of 4 units shipped to a large 
petroleum refinery in the State 
of Washington. It is 4’-3'/2” in 
diameter by 32’-0” long and has 
a 1%/6” thick shell. Each of 
its 8” thick heads is attached 4 
to the shell channel with 28 
special alloy stud bolts 234” 
diameter by 15'%4” long having 
nuts 4'/,” across the flats. 
Into the 5%,” thick tube sheets 
190 tubes, 2%” 0. D., No. 5 
gauge and 30’-0” long, are rolled 
and seal welded. Designed for 
1,230 Ibs. pressure on the tube side, 
the reactor was completely X-rayed 
and stress relieved. 


Vogt, a leading builder of shell 

and tube reactors for poly plants, has : 
the competently skilled personnel 
and modern mechanical facilities with 
which to provide heat transfer 
equipment for the most exacting 
services in petroleum refineries, 
chemical plants, and related 


industries. 

A bulletin describing the wide 
range of heat transfer equipment yy 
built by Vogt is available ‘ 
Oot upon request. 
| 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


BRANCH OFFICES: NEW YORK, CHICAGO. CLEVELAND, DALLAS, PHILADELPHIA, ST. LOUIS, CHARLESTON, W.VA 
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ALL THE WAY! 


It’s really simple. Go North American all the 
way. North American’s specialized chemical 
tank cars transport your products with speed 
and safety aera there’s a railroad main 
line, spur or siding. No contact with metal, 
no corrosive action, no chance for contamina- 
tion, you fy the lining and we will ob- 
tain it for you... your chemicals arrive as 
ure as you produced them. Specify 
rican, for chemical bulk shipping 


ROOM 1429 KIRBY BUILDING, DALLAS, TEXAS 
739 PILLSBURY AVENUE, ST. PAUL 4, MINN. 
SHELL BUILDING, ST. LOUIS 3, Mo. 

91 SOUTH MAIN STREET, FOND DU LAC, wis. 
681 MARKET STREET, SAN FRANCISCO 5, CALIF. 
60 EAST 42ND STREET, NEW YORK 17, W. Y. 
341 KENNEDY BUILDING, TULSA, OKLA. 


NORTH WESTERN REFRIGERATOR LINE COMPANY 
231 South LaSalle Street, Chicago 4, Illinois 
A NATIONWIDE ORGANIZATION WITH BRANCH OFFICES IN IMPORTANT MARKET CENTERS 
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TD and TE Adjustable V-belts | 
or D and E Drives — 


--. easier to couple and uncouple 
lasting 


! 


Now get the v-belt that’s been espe- 
cially developed for D and E drives— 
the new, patented Veelos TD and TE 
adjustable v-belt! 


This new Veelos has advantages un- 
matched by any other v-belt. It is 
installed quickly without removing the 
outboard bearings found on most D 
and E drives. It is the easiest v-belt to 
couple and uncouple ever developed, 
Cup-washers and T-screws join links 
together to form individual belts of 
any length. Veelos TD and TE lasts 
longer because new high-tensile strength 
links plus the new stud, cup-washer 
and T-screw design give added strength 
—combines this added strength with 
maximum flexibility for cooler, 
smoother running. 


Install this new Veelos TD and TE 
v-belt on your D and E drives. Prove 
to yourself why there’s no v-belt that 
can match the performance, the effi- 
ciency and the economy of Veelos 
TD and TE. 


Beveled link 


Cup: washer Stud Individual link 


Get the complete story of this great 
new v-belt for D and E drives. Send 
the coupon now for new 8-page illus- 
trated catalog. 


This detailed line drawing of the new Veelos TD and 
TE v-belt makes it easy to see how this new v-belt is 
designed to do a better job... easier! 


MANHEIM MANUFACTURING & BELTING CO. 
602 Manbel St., Manheim, Pa. 


Please send copy of your new Veelos TD and 
TE v-belt catalog. 


outside the United States. : 
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THE LINK: 
§=ADJUSTABLE TO ANY LENGTH 
e ADAPTABLE TO ANY DRIVE . 
Cuemicat Encineertnc—July 1954 


In The 
“Buffalo” Fan 
Balancing Room 


PROBLEM: 

excessive vibration in exhaust fan 
delivering dust-laden air to cy- 
clone. Fan operated smoothly a 
number of years, but gradually 


developed vibration and_ finally 


damaged the bearings. 
SOLUTION: 
Fan Wheel found to be far out of 
balance due to uneven buildup 
of slightly moist dust particles on 
blades. Fan rotor had never been 
cleaned, and had condition been 
rmitted to continue, further 
ring troubles and a sprun 
shaft might have resulted. 
“Buffalo” representative advised 
owner to clean rotor every six 
months, then check wheel bal- 
ance, Fan has since ted 
smoothly, with no further bearing 


trouble, and at greatly reduc 
noise level. NOTE: all “Buffalo” 
fan rotors are balanced both static- 
ally and dynamically on p-ecision 
balancing machines at the factory. 
Regular periodic cleaning and 
repainting followed by a balance 
check will assure added years of 
efficient performance. 


This is one of the thousands of 
problem - solution case histories 
accumulated in “Buffalo” files 
during our 77 years of building 
air handling equipment and solv- 
ing air problems for industry. 
Call your nearest Buffalo Engi- 
neering Sales Representative — 
get the benefit of his factory 
trained “know-how” and experi- 
ence to heip you solve your air 
problems. 


Write for Maintenance Data Booklet 3426. 


BUFFALO FORGE COMPANY 
501 BROADWAY BUFFALO 4, N.Y. 
Publishers of "Fan Engineering” Handbook 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


VENTILATING FORCED DRAFT AIR CLEANING COOLING AIR TEMPERING HEATING INDUCED DRAFT PRESSURE BLOWING EXHAUSTING 
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Testing with 
variable A-C Voltage? 


nection 
hen connect 


Here’s your variable a-c voltage test 
gear all ready in a compact, cast- 
aluminum, portable unit that includes:. 


e A POWERSTAT variable transformer 
e A direct reading voltmeter 

e Three output receptacles 

@ Two Superior 5-WAY binding posts 

e An “‘on-off’’ switch and line-load meter switch 
e@ A renewable fuse and 6-foot cord-plug. 


Save your own valuable time and Four types of VOLTBOXES to meet your needs: 
j i Input Output Volt Output Current 
do a better job with a — | | utout Voltage | wtput Cur 
uUCIM 120 50/60 0-140 75 
UC2M 240 50/60 0-280 3.0 
See the Superior Electric's U-2000 120 50/60 0-140 20.0 
Mobile Display when U-2400 240 50/60 0-280 9.0 


in your oreo. 


THE SUPERIOR ELECTRIC Co. H 

THE 1407 Clarke Ave., Bristol, Conn. 

J Please send full details on VOLTBOX a-c power supplies. i 

COMPANY 

1407 CLARKE AVENUE, BRISTOL, CONN. i Company Name POY TT 
Manufacturers of: Powerstat Variable Transformers * Stabiline Automatic Volt- i ‘ 

Equipment Voaricell D-C Power Supplies Superior 5-Woy ling Posts 
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"This is Why the Nash is the 
Most Simple Compressor 


DISCHARGE 
PORT 


DISCHARGE 
PORT 


ROTATION is Clockwise 


the 


There are no mechanical complications in a Nash Compressor. 

A single moving element, a round rotor, with shrouded blades, = 

forming a series of buckets, revolves freely in an elliptical casing = No internal wearing parts. 

containing any low viscosity liquid. This liquid, carried with the = 

rotor, follows the elliptical contour of the casing. = No valves, pistons, or vanes. 
The moving liquid therefore recedes from the rotor buckets at = NG internal lubrication. 


the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the Low maintenance cost. 
liquid is forced back into the rotor buckets, compressing the gas, Saves floor space. 

and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, = Desired delivery temperature 
with capacities to 6 million cu. ft. per day in a single structure. = automatically maintained. 
Sincescompression is secured by an entirely different principle, = 
gas pumping problems difficult with ordinary pumps are often : Slugs of liquid entering pump 
handled easily in a Nash. = will do no harm. 

Nash simplicity means low maintenance cost, with original = 
pump performance constant over long periods. Data on these = 75 pounds in a single stage. 
pumps sent immediately on request 


ENGINEERING COMPANY 


313 WILSON, SO. NORWALK, CONN. 
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Motor Oil and Gasoline (Additives) 


Synthetic Rubber, Synthetic Yarns 


You get proved results when you use 


34 successful years of leadership in serving industry 


for a 
complete line 


of high quality SURFACE COATING 


petroleum chemicals peTRoHoL 91 
PETROHOL 95 
PETROLEUM PETROHOL 99 


JAYSOL 
PARANOX Secondary Buty! Alcohol 


Secondary Butyl Acetate 
Isopropy! Acetate 

PARAPOID Acetone 

PARADYNE Methyl Ethyl Ketone 

PARATAC Ethyl Ether 

PETROHOL Isopropyl Ether 

Methyl Ethy! Ketone Dieyclopentadiene 

Dewaxing Aid Naphthenic Acids 

Ethyl Ether Iso-Octy! Alcohol 

Isopropyl Ether Decyl Aleohol 

Reference Fuels Denatured Ethy! Alcohol 
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PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 
Iso-Octyl Alcohol 
Decyl Alcohol 
Denatured Ethy! Alcohol 
Tridecy] Alcohol 
Dicyclopentadiene 
Isoprene 
Butadiene 

Ethyl Ether 
Isopropyl! Ether 
Tetrapropylene 
Tripropylene 
Aromatic Tars 
Benzene 


Acetone 
Methyl Ethy! Ketone 


Depend on the Enjay Company for a complete line 

of petroleum chemicals backed by research, experience, 
know-how and proved results. Enjay is a recognized 
leader in developing and marketing uniform, high 
quality chemicals for the petroleum, surface coating 
and chemical industries. 

Not only does Enjay supply a constantly growing list 
of petroleum chemicals to an increasing number of 
industries — Enjay is also ready to assist in developing 
new or improved products through chemistry. For 
proved results, make it your business to specify Enjay. 


ENJAY COMPANY, INC. e 15 West 5ist Street, New York 19, N.Y. 


Paint, Varnish and Lacquer } 
a 
| 
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Whats Alean 


$ THE PRODUCER of one-fourth of the free 
world’s aluminum, Alcan (Aluminum 
Company of Canada, Ltd.) is concerned 
with chemicals in a big way. With a large 
range of metallic and non-metallic products, 
evolving from the production of aluminum, 
Alcan is in a position to supply chemicals to 
industry for a variety of uses. 


These Alcan Chemicals have to be good— 
and you can depend on it—they are. Co- 
operating in their production are Alcan’s 
sister companies. Each of these affiliates 
specializes in its own field of endeavor: 


doing 
tr Chemicais ? 


@ Laboratory research, and the exploring and 
surveying of material resources throughout 
the free world; 

@ Mining and processing of raw materials in 
many different countries; 

@ Development of up-to-date shipping meth- 
ods for the protéction and speedy delivery 
of the products. 


One of Alcan’s sister companies, Aluminum 
Import Corporation, distributes Alcan 
Chemicals in the United States. The Import 
office near you will be glad to help you with 
your special chemical requirements. 


Chemicals 


July 


ALCAN 
CHEMICALS 
FOR INDUSTRY 


Alumino, Activated 
. Aluming, Calcined 
Alumina Hydrate 


Cryolite, Artificial 
Fluorspar 
lime 
Magnesia 
Magnesium Chloride, 
Anhydrous | 
Sodium Fluoride 
Sulphuric Acid 


ALUMINUM IMPORT 
CORPORATION 
One of the ALUMINIUM LIMITED 
group of Companies 
Offices or Agents in ‘40 cities 
Cable: ALIMPORT 
630 Fifth Avenue, New York 20 
20 North Wacker Drive, Chicago 6 
422 Terminal Tower, Cleveland 13 
611 Wilshire Boylevard, Los Angeles 14 
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Aluminum Chloride, 
j Anhydrous 
Bauxite 
Chlorine, Liquid 


BEARINGS 


CUT 


A 


Oversize, durable bearings in a pump can save you 
money two ways. First, these bearings in the “Buffalo” 
Single Suction Pump above are capable of handling 
speeds up to 5,000 r.p.m., which is more than adequate 
for the most severe strains which constant operation 
can impose on the pump shaft. This super-endurance 
saves you money where it counts — in pump repairs. 


BETTER CENTRIFUGAL 
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... IN “BUFFALO” TYPE “CS” PUMPS 


YOUR PUMPING COSTS 


S a Wy, 


LLL 


Secondly, a pump capable of standing high speeds can 
be ordered in smaller sizes. And this means substantial 
savings in first cost. But the real savings in “Buffalo” 
Type CS Pumps are in PERFORMANCE .. . on your 
clear water job... on zone air conditioning service . . . 
on a wide variety of chemical liquids. WRITE FOR 
BULLETIN 976D for details on this lower cost pumping! 


BUFFALO PUMPS, INC. 


501 BROADWAY 


BUFFALO, N. Y. 
Subsidiary of Buffalo Forge Company 


Canada Pumps, Ld., Kitchener, Ont. Sales Representatives in all Principal Cities 
‘ 
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to weigh a package 
or a pachyderm 


rely on Fairbanks-Morse 


There is no weighing sina too large... or 

too small . .. to find g’sound solution in the 
comprehensive line of Fairbanks-Morse Scales. 
Sustained accuracy ... plusfhe advantages of speedier, 
easier weighing ... can be yours, whether your business 
deals in fractional [found lots .. . or truck loads. 


Your near$y Fairbanks-Morse Scale Specialist 

will be glad to tell you about the scales specifically 
designed foy your type of business. See him soon, 
or write to Fairbanks, Morse & Co., 


600 South Michigan Avenue, Chicago 5, Illinois. 


Counting Scales Portable Dial Scales Railroad Track Scales 


FAIRBANKS-MORSE 


a name worth remembering when you want the bes? 


SCALES * PUMPS * DIESEL LOCOMOTIVES AND ENGINES © ELECTRICAL MACHINERY 
RAIL CARS * HOME WATER SERVICE EQUIPMENT * FARM MACHINERY * MAGNETOS 
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There’s limit what you 
can with the right tubing! 


transfer corrosive liquids .. . 


Black liquor, used in production of kraft papers, is highly 
corrosive and has to be carried under pressure in multiple 
effect evaporators. Gloweld (electric welded) Stainless 
Steel Tubing was found to do the job best—at lowest cost. 


make power to light a city... 


There are more than 12 miles of Globe seamless pressure 
tubing (carbon, alloy, and stainless) in this modern boiler 
which is a vital part ‘of the electric power plant that 
serves a large metropolitan community. 


6 loses are probably a thousand and one differ- 

ent tube applications that could be made in 
your own products or industry. Check the pos- 
sibilities. Globe engineers will be pleased to give 
helpful advice on how the right tubing — Globe 
tubing — can help you save time, save money, 
save manpower. Write for literature on any of 


these products. 
STEEL 


CLOL TUBES 


GLOBE STEEL TUBES CO. 
MILWAUKEE 46, WISCONSIN 


Field Offices: Chicago * Cleveland * Detroit * New York 
Philadelphia * St. Louis * Denver * Houston 


or lift a load of dirt... 


Mounted on a dump truck, these twin hydraulic hoists are 
built to handle heavy loads. Design and production is 
simplified by making the telescoping arms of Globe 


mechanical tubing. Son F Glendale, Calif, 
A quick check list of GLOBE STEEL TUBES 
ALLOY STEEL: to meet heat, corrosion, STAINLESS SEAMLESS: in sizes from 14 weldability and easy forming are de- 


sizes si or for use where magnetic per- 


inch to 6 inches O.D., and in pi 
meabilit ~s and electrical properties are 


\%, inch to 6 inches, standard, extra 


paseenen and structural strength rob- 
Carbon Moly, Chrome oly 


Nickel and others. Sizes: O.D. from 
4 to 6 inches, Wall thickness .035 to 
1.000 inch. 


CARBON STEEL: for load bearing struc- 
tural members with strength, least 
weight . . . for fast, low-cost manufac- 
turing of machine parts or pressure 
tubing ee. Low and medium 
carbon. Sizes: O.D. to 


Wall thickness: .028 to 1.000 in 
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strong and double extra strong weights. 


STAINLESS WELDED: Gloweld electric 
welded stainless steel tubing offers 
many economies. Sizes: to 5 
inches. In standard wt. pipe sizes 4 to 
2 inches. In a pipe sizes 4 to 
41% inches inclusive. 


ag PURITY IRON: Globeiron tubing 
pure ingot iron. For applica- 


ductility, toughness, easy 


requir 


SPECIAL ANALYSES: Globe Steel Tubes 
Co. regularly produces tubing to spe- 
cial customer specifications. Consult 
with Globe’s for analy- 
ses to suit your n 


GLOBE WELDING FITTINGS: seamless, 
carbon and stainless, available in a 
complete line of sizes and weights 
through Globe distributors in key cities. 
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Sulphur Producer Gets Automatic 


Jerry Rea, plant worker, checks 
On the trouble-free operation of 
twin towers comprising Kemp 
Model 50-S Oriad Dryer. 


Drying of Compressed Air with Kemp 


During their processing of sulphur and sweetening of natural 
gas, the Powell, Wyoming, plant of Seaboard Oil Company of 
Delaware needs large quantities of dried, compressed air to 
operate complex control instruments. 


When their Silvertip Field plant was opened, the operators 
turned to Kemp to provide this dried air, installing a Model 
$0-S Kemp Dryer. The machine operates on a manual switch- 
ing and automatic timing device. Imbedded steam coils re- 
activate the towers . . . permitting 25 cfm capacity at an exit 
pressure of 50 psi. The installation is operating 24 hours a day 
on a seven-day week — preventing corrosion and avoiding 


costly delays caused by line freezes in the plant. 

If drying air or other gases is a problem in your operation, 
it will pay you to discuss your problerns with a Kemp Engi- 
neer. He can recommend specific equipment to handle your 
specific problem . . . and give you the benefits of every Kemp 
installation—simplicity of operation and maintenance, low 
installation cost and minimum maintenance expense. A Kemp 
Engineer is ready to discuss your needs—without obligation. 


For detailed, technical information, ask for Bulletin No. D-29. Write to: 
C. M. KEMP MFG. CO., 405 E. Oliver Street, Baltimore 2, Maryland 


ADSORPTIVE DRYERS 


ATMOSPHERE & INERT GAS GENERATORS 
SINGEING EQUIPMENT IMMERSION MELTING POTS 
CARBURETORS - BURNERS - FIRE CHECKS 
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Laboratory 


Equipment... 


assures accurate 
ATORY MILLS samples eee cufs lab- 


e rented 
accessibility 
pe 


Sturtevant laboratory equipment have all 
the features of full-sized production ma- 
chines with extra accuracy and wider range 
of adjustment built-in. They are fast... pro- 
vide true samples of every batch processed. 


All Sturtevant machines have “open-door” 
accessibility which permits quick, thorough 
cleaning ... prevents the possibility of pre- 
vious batches from contaminating new sam- 
ples. Their rugged construction assures 
round the clock operation with practically 
no maintenance. 


: Investigate Sturtevant equipment for your 
laboratories. They will help you cut sam- 
Special Roll Jaw action simplifies close regulation pling costs... improve product quality... 
of she product with am 300 to increase sales. Write for catalog, today. 
400 Ibs. per hour at finest settings, to 1000 or 2000 
Ibs. when opened for coarser work. Each part of the 
crusher is accessible for quick and easy cleaning. 


LABORATORY SAMPLE GRINDER 


Laboratory Sample Grinders are of the “Open-Door” 
disc type and are capable of very fine work, producing 
products as fine as 100 mesh (coarser if desired) when 
working on dry, friable, soft or moderately hard ma- 
terials. Simply turn hand wheel to provide product regu- 
lation from 10 to 100 mesh. 


STURTEVANT 
MILL COMPANY 
100 Clayton Street, Boston 22, Mass. 
Designers and Manufacturers of 
CRUSHERS © GRINDERS © SEPARATORS © CONVEYORS © MECHANICAL DENS and EXCAVATORS © ELEVATORS © MIXERS 
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ARGEST... 


Most Modern Light Aggregate Plant 
USES VULCAN ROTARY KILNS 


Illustration above shows the four firi 
which are adapted for both gas and oi 


Any information on items listed below 
will be sent to you immediately: 


Rotary Kilns, Coolers and 
Dryers 

Rotary Retorts, Calciners, Etc 

Improved Vertica! Lime Kilns 

Automatic Quick-Lime 
Hydrators 

~-Double-Roll Briquetting 

Machines 

Open-Hearth Steel Castings 

Steel-Plate Fabrications 


Shaking-Chute and Chain 
Conveyors 

Heavy-Duty Electric Hoists 

Self-Contained Electric Hoists 

Scraper-Loading Hoists 

Cast-Steel Sheaves and Gears 

Steam Locomotives 

Diesel and Gasoline Locomotives 

Diesel-Electric Locomotives 

Electric Locomotives and Larrys 


The newest, largest, and most modern expanded shale 
lightweight aggregate plant west of the Rockies is shown 
above. It is one of the fifteen plants operated by The 
Basalt Rock Co., Inc., of Napa, California. This new plant 
is now in full operation and is producing ‘‘New Basalite’’ 
at the rate of 700 cubic yards daily. 


This plant, which is the last word in design and efficiency 
includes four VULCAN 8’ x 125’ all-welded Rotary Kilns. 
Each kiln has two tires, and is driven by a 20 hp varidrive 
motor with a standby diesel-driven generator, in case of 
power failure. The four VULCAN Kilns are gas fired, 
and in case of an emergency are also adapted for use 
with oil. 

Each and every part of all VULCAN Kilns are precision 
designed, precision built to give you maximum protection 
against mechanical troubles of all kinds. The VULCAN 
IRON WORKS of WILKES-BARRE, and its 105 years 
of experience are ready and willing to give you infor- 
mation on Rotary Kilns for any application. Write for 
detailed and fully illustrated Bulletin No. A-442 today. 


VULCAN IRON WORKS 


WILKES-BARRE, PA., U.S.A. 
ESTABLISHED 1849 ‘i 


NEW YORK OFFICE 
SO CHURCH ST., N.Y., N.Y. 


CABLE ‘ADDRESS 
“VULWORKS WILKESBARRE” 
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WEIGH TANKS 


REACTOR 


Expansion joint bellows of Du Pont “Teflon” 
protect your costly process equipment 


e Resist chemical attack 
Are non-contaminating 
e Correct misalignment 


e Are unaffected by 
high temperatures 


Du Pont “Teflon”* tetrafluoroethylene resin is a ver- 
satile engineering material for the chemical processing 
industry. Chemically inert to all acids, alkalies and 
organic solvents, is affected only by molten alkali 
metals and fluorine at elevated temperatures and pres- 
sures. Used as a bellows for expansion joints, “Teflon” 
is flexible, yet strong. This flexibility compensates for 
misalignment between connections in pipes joining 


* TRADEMARK OF E. 1. DU PONT DE NEMOURS CO. (INC 


Us ® 


FLON 


for 


Please send me more infor- 
mation on the Du Pont plas- 
tic engineering materials 
checked: ‘“‘Teflon’”’ tetra- 
fluoroethylene resin; 
thon” polyethylene resin; 
DuPont nylon; ‘Lucite’ 
acrylic resin. I am interested 
in evaluating these materials 


tanks, pumps or reactors, absorbs vibration, and al- 
lows equipment parts to expand and contract safely. 

“Teflon” is non-contaminating. Service tempera- 
ture range is from —450°F to 500°F. “Teflon” is not 
eroded by impinging fluids. Products made of “Teflon” 
give dependable service and long service life. 

Have you and your company investigated the prop- 
erties of Du Pont “Teflon” and the other members of 
the Du Pont family of plastic engineering materials — 
“Alathon” polyethylene resin, “Lucite” acrylic resin 
and Du Pont nylon? The application described above 
is typical of the product improvements made possible 
when design and service requirements are evaluated 
in terms of the properties of these unique engineering 
materials. For further information on the ‘properties 
and uses of these materials, mail the coupon below. 


(E 


pansion joints factured by United States Gasket Co., Camden, N. J.) 


E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department 
Room 255, Du Pont Bldg., Wilmington 98, Delaware. 


Name 


Title. 


Firm Name 


Street Address. 


City 


Type of Business 


oy 
| 
“a 
| 
= 
ar ad 
ENGINEERING—July 1954 53 


The Ljungstrom operates on the 
continuous regenerative counter- 
flow principle. The heat transfer 
surfaces in the rotor act as heat 
accumulators. As the rotor re- 
volves, the heat is transferred 
from the waste gases to the in- 
coming cold air. 


54 


With the process industries’ production 
at all-time high levels — and climbing 
higher — here is a timely suggestion that 
may point the way to significant pro- 
duction increases in your plant — with- 
out adding a single still. 

A Ljungstrom Air Preheater, prop- 
erly combined with modern draft and 
burner equipment, can increase still 
production as much as 25%. At the 
same time, plugging is so much reduced 
that production lost to downtime will 
be astonishingly low. 

The value of the Ljungstrom Air 
Preheater lies in its ability to recover 
heat normally lost up the stack, and 


to return a large portion of it to the 
furnace zone in the form of preheated 
combustion air. Fuel requirements are 
drastically reduced and—where furnace 
capacity permits — throughput goes up 
considerably. 

Furthermore — the finer temperature 
control possible leads to closer control 
of the end product. This alone can mean 
tens of thousands of dollars a year. 

Wherever you are replacing, mod- 
ernizing, or adding new equipment that 
burns fuel—consider the economies 
you can get with a Ljungstrom. Call or 
write The Air Preheater Corporation 
for complete information. 


Wherever You Burn Fuel, You Need Ljungstrom 
THE AIR PREHEATER CORPORATION 60 East 42nd Street, New York 17, N. Y. 
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no need to stop quality 
control when products leave your 
plant. With USS scale-free, rust-in- 
hibited Drums you can carry it all 
the way .. . when your customer is 
ready to use your products, they will 
be as clean and uncontaminated 
from scale, dirt, grease and rust as 
when they were packaged. 

Whether your products are to be 
shipped long distances, stored for a 
long time, or both, their quality is 
well guarded in safe, sturdy USS 
Steel Drums. They’re safe because a 


UNITED STATES 


Want carry quality control 
into your shop? 


You can... with USS STEEL DRUMS 


tight rust-resisting coating is applied 
over a surface that’s been completely 
cleaned. They’re sturdy because 
they’re made of high-grade USS 
Steel. USS Steel Drums are better 
for you .. . better for your customers. 


@ United States Steel Products fab- 
ricates stainless, galvanized, tinned, 
painted and decorated drums and 
pails. Furnished in a wide range of 
capacities with a variety of fittings 
and openings to fit your particular 
requirements. 


STEEL PRODUCTS 
DIVISION 
UNITED STATES STEEL CORPORATION 


DEPT. 274, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Los Angeles and Alameda, Calif. - Port Arthur, Texas . Chicago, Ill, 


New Orleans, La. 


USS STEEL DRUMS 


UN 


8 


+ Sharon, Pa. 


$ FAT -E.S 


Write for free brochure 


For additional information on this 
quality steel drum write to us at New 
York for this full-color brochure, 
“USS Drums—100% Scale-free and 
Rust-inhibited.” 


“It's Better te Ship in Steel 
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Taken in 1905... 


This faded photo was snapped five 
years after Taylor Forge started back 
in 1900. That line-up of old timers 
were putting on a convincing demon- 
stration of the first Taylor Forge prod- 
uct—"Taylor’s Spiral Riveted Pipe’’ 

The clothing and hat styles may 
be dated, but not the pipe. Taylor 
Spiral Pipe (now welded instead of 
riveted) then was, and still is, the 
strongest pipe of its weight. 

But while the pipe itself proved 
revolutionary, the only flanges then 
available for it—cast iron flanges— 
were not up to the standard of the 
pipe. The iron flanges often cracked 
and caused trouble...and since Taylor 
Forge couldn't get better Flanges, 
Taylor Forge decided to make better 
flanges. 

So in that long-ago Taylor Forge 
set up facilities for making forged 
steel flanges. It was a pioneering step 
...the first time forged steel flanges 
had been made on.a commercial scale. 
It was also a turning point...for it 
marked the transition from simply 
making pipe into the field of de- 
signed piping. 


An episode in the story of 
Taylor Forge leadership in designed piping 


We started here in 1900. 


One of the five Taylor Forge plants of today 
is shown below. 


ct of jaed seam 
— all pipe way an 


Michigan's vast aspen forests were once 
considered worthless for papermaking. 


Today, American Box Board converts these 
same trees into fine corrugated paperboard, 


How Wyandotte Soda Ash helps 
get good pulp from aspen 


American Box Board Company operates the nation’s largest con- 
tinuous semichemical pulp mill, at Filer City, Michigan. High- 
grade .009 corrugating medium is made from aspen pulpwood, which 
formerly was considered worthless. The mill’s capacity is over 350 
tons per day on a continuous basis . . . aspen fibers are converted 
from wood to paper in less than one hour. 

“Since the opening of our Filer City plant, Wyandotte has sup- 
plied us with soda ash for the making of sodium sulphite,” says 
Rowland L. Hall, purchasing manager. “We have always found 
Wyandotte products to be of uniform quality, and their service to 
be prompt. 

“The paper industry is closely allied to the chemical industry. 
Technical service and an interchange of ideas are vital. Wyandotte 
helps us both ways.” 

Whether you use soda ash in the manufacture of glass, chemicals, 
soap, textiles, dyes, or what have you, you'll find Wyandotte a 
reliable source. 

Wyandotte can supply you with many other organic and inorganic 
chemicals, along with helpful technical data for using them profit- 
ably. If you have chemical or process problems within the scope 
of our products and manufacturing background, contact us .. . we 
will be glad to be of service. Wyandotte Chemicals Corporation, 
Wyandotte, Michigan. Offices in principal cities. 


yandotte CHEMICALS 


HEADQUARTERS FOR ALKALIES 
SODA ASH @ CAUSTIC SODA @ BICARBONATE OF SODA © CHLORINE CALCIUM CARBONATE 


CALCIUM CHLORIDE @ GLYCOLS @ SYNTHETIC DETERGENTS @ AGRICULTURAL INSECTICIDES 
SOIL CONDITIONERS @ OTHER ORGANIC AND INORGANIC CHEMICALS 
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THe Eves oF TEXAS 
Petro-Chemical Workers and Others 


are Protected with this Gas-Tight 
AO Rubber Frame Goggle 


Wherever gases, fumes and smoke are hazards QUICK FACTS 


Frame molded from non-irritating, acid-resisting 


you'll find this AO 701 Rubber Frame Goggle made for the job. It hanna. 


seals the entire eye area tightly and may be worn over personal Completely gas-tight — no ventilation slots in 
frame, no hole for strap in lenses. 


glasses. You can rely on this goggle — one of a complete line for in- _, 4 resistant bolts and nuts on front of frame. 


dustry, made by the world’s largest manufacturer of personal safety _Large vinylite lens conforms to high optical 
standards, offers exceptional wide-angle vision 


equipment and ophthalmic devices. Your nearest AO Safety Products —_and is easily replaceable. 


Representative can supply you. 


SOUTEBRIDGE, MASSACHUSETTS © BRANCHES IN PRINCIPAL CITIES 
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sewage disposal plants... 


it pays to install trouble free 


ALLEN-BRADLEY CONTRO 


Allen-Bradley Starters controlling 100 hp slip ring 
motors in the Milwaukee Sewage Disposal Plant. 


Wherever the need is vital for continuous, reliable opera- 
tion, especially in the case of a sewage plant where the 
public health is involved, it pays to install dependable Allen- 
Bradley control on ail motorized machines and equipment. 

Why is this claim for dependability of Allen-Bradley 
controls justified? In the first place, it is backed by at least 
he 20 years of field experience with the present designs. How- 
Allen-Bradley Bulletin 761 Slip Ring ever, the real answer lies in the simple solenoid design— 
Motor Starters controlling 350 hp motors only ONE moving part—a reliable assurance for millions of 
in the Milwaukee Sewage Disposal Plant. trouble-free operations. The double break, silver alloy con- 
tacts require no filing or dressing, a timesaving and money- 
saving feature ... and a blessing to the busy maintenance 
engineer. Continuoysly dependable overload relays protect 
motors, men, and machines, irrespective of what the operat- 
ing conditions may be. 

Allen-Bradley has a broad line of motor controls for the 
chemical and process industries—in special enclosures for 
all operating conditions. Let us send you the new 120-page 
“Handy” catalog—it is full of information that can be 
useful to you! 


~ 


Allen-Bradley Co. 
1337 S. First St., Milwaukee 4, Wis. 


ALLEN-BRADLEY 
SOLENOID MOTOR CONTROL 
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Extraction unit and piping insulated with “Featherweight” 85% Magnesia. Sabrooke Plant, Rockford, Ill., of 
the Central Illinois Electric and Gas Co. Insulating Contractor: Standard Asbestos Manufacturing Co., Chicago 


BEFORE YOU INSULATE, INVESTIGATE 


The Sabrooke Plant of the Central Illinois Electric and 
Gas Co. (illustrated) is typical of the thousands of 
installations where “‘Featherweight” 85% Magnesia 
efficiently conserves heat. 


“Featherweight” 85% Magnesia has for years—more 
than 60—effectively fulfilled the needs of schools, hos- 
pitals, hotels, apartment and office buildings, power 
plants, factories—wherever efficient conservation of 
heat is of importance. 


**Featherweight” 85% Magnesia is more than efficient. 


85% MAGNESIA 


It cannot burn and will not corrode because it is 
inorganic. It is light in weight and structurally stable. It 
is made in simplified thicknesses for pipe installations, 
so that each size and thickness will fit over or into 
another size and thickness. This is important where two 
layer thicknesses are desired and for reducing inventories. 


If your company has an insulating problem, the chances 
are that “Featherweight” 85% Magnesia can help you 
save heat, save money! Your K&M distributor is an 
experienced applicator who will gladly give you more 
information, or write directly to us. 


KEASBEY & MATTISON company. AMBLER + PENNSYLVANIA 


Nature made asbestos... Keasbey & Mattison has made it serve mankind since 1873 
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4 Outer sweep of :Dovble Mo- 
tion Agitotor, equipped with 
swing-type scropdérs in- 


Jacketed Grease Kettle, 

equipped with a Double Motion 

itator and motorized drive 
fo escapes Heat. — 


Q estion 1: why was a new Double Motion Agitator 
4 Drive developed for Buflovak Processing 


To provide rapid, uniform mixing of 
heavy, viscous material. 


Do the new self-loading Buflovek-Dopp 
scrapers offer additional advantages? 


Yes—apeed-up of heating and cooling 


For more complete 
information about 
Buflovak-Dopp 
Processing Kettles, 
write for Catalog 
356-R. 


ns up to 500% 


Most everyone has some questions. And 
many of them have found the answers 
through pre-testing their products in our 
Pilot Plant . . . an important part of the 
Buflovak Research and Testing Laboratory. 

You have the same opportunity to find 
the answers to your questions, as these 
facilities and an experienced engineering 
staff are maintained to help you. 

To determine the right answers to better 
processing, many factors must be con- 
sidered . . . such as the product, the design 
of the equipment, the type of agitation, 


and the handling of the finished material. 

To improve your present processing 
methods or to find the most effective method 
for new and untried processes, the safest 
procedure is to process a quantity of the 
product and observe results. 

This accurate data, when gathered and 
evaluated, will determine the precise equip- 
ment needed. Kettles can then be designed 
and built to most economically and profit- 
ably fulfill your expected requirements. 

Let us know what questions you have 
and we’ll help you find the answers. 


BUFLOVAK EQUIPMENT DIVISION 
BLAW-KNOX COMPANY 
1551 Fillmore Avenue, Buffalo 11, New York 


BUFLOVAK PRODUCTS: evaporators ¢ dryers (atmospheric and vacuum) ¢ solvent recovery and distillation 
equipment e chemical plant equipment ¢ food processing equipment e kettles ¢ fabricated processing equip- 


* ment e vulcanizers ... plus a complete Pilot Plant for pre-testing processes and products. 
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2K when equipped with a SECO Metal Seat and 
Disc on steam service and protected by an 
approved Strainer, a Spence Regulator is guar- 
anteed to shut tight when the demand for 
steam ceases. 


Expensive steam leaks due to a lack of abso- 
lutely tight shutoff are eliminated in Spence 
Temperature Regulators. Here is why we can 
make such a guarantee: 


First, our temperature regulators are of the 
single seat design. Seats and discs are made of 
durable SECO Metal. More than 20 years ex- 
rience in thousands of installations has 
ailed to produce a single case where SECO 
Metal has been cut by steam. 
These plus other design features explain why 
Spence Temperature Regulators function de- 
pendably and accurately year after year with- 
out requiring expensive repairs or special 
attention. 


a nn Want more facts? Write for Bulletin T50 


giving 


SPENCE 
TYPE ET150 
Temperature 

Regulator 


WALDEN, NEW YORK 
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ie Check the following pelleting advantages. Relate them to your materials 
Wee's and processes. You may discover new ways to cut your costs and improve 
“ie your products and your process. 


1. Pelleting reduces or eliminates the dusting characteristics of materials. 
2. Pelleting helps preserve original moisture content, chemical analysis and other 
properties. 


3. Pelleted materials flow freely, can be binned, sacked, and packaged easily. 
4. Hard, shiny pellets have greater sales appeal than loose material. 


5. Densifying materials-in-process through pelleting improves their filtering qual- 
ities, permits granulating, and decreases dispersion rate. It also greatly in- 
creases density, facilitating storage and shipment. 


Such materials as ammonium chloride, insecticide dusts, clay, citrus meal 
for use as an antibiotic carrying agent, fertilizer, granular hygroscopic 
products, and many others are often pelleted to great advantage. 


Let a Sprout-Waldron Man survey your products and processes—without 
cost or obligation—with an eye to increasing your profits. Sprout-Waldron’s 
equipment and vast experience in adaptioneering pelleters for use in many 
fields may be of value to you. Write for details! 


SPROUT-WALDRON CONTINUOUS PELLETER 


This machine produces top-quality pellets in tremendous volumes at reason- 
able investment and low operating cost. Smali and large pellets—even 1” 
cubes—can be produced in many shapes and sizes. Pellets 3/16” in diameter 
and 1/4” long can be produced from some materials at capacities of 10 tons 
or more per hour with only 75 h.p. The advanced features of this machine 
are unequalled in the industry. 


Quiet V-belt drive. Revolving die cover and 


Exclusive hinged die casing ™aterial-tifting lights assure 
for easy access. long roll life .. . greater 


Corrosion-proof, stainless capacity. 
steel construction of feeder- Entire mill uses only 4 stand- 

itioner and spout. ard main bearings. Overall 
196 height, only 5 ft. 


(A smaller sized model is also available.) 


WRITE FOR DETAILS! 


SPROUT-WALDROR (your Investment protecteD 
Wlanufatturing Engineers Since (866 —— | Our 68 years of service to industry 


Equipment for SIZE REDUCTION + MIXING & BLENDING * PELLETING & < is good assurance that you can ob- 
tain: parts and service for the life 
15 LOGAN STREET - MUNCY, PA. 
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UNLOADING 


STORING 


TEMPERATURE EFFECTS 


SAFETY PRECAUTIONS 


TANKCAR CONSTRUCTION 


METHODS OF ANALYSIS 


FIRST AID 


SPECIFICATIONS, PROPERTIES 
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*Reg. U. S. Pat. Off. 


INTERMEDIATES—SOLVENTS—PLASTICIZERS 


Your non-technical personnel will find the Celanese Formalin 


FORMALIN MANUAL 


Manual clear, concise, and easy-to-follow. Based on years of 


field experience with Formalin, this 1954 Edition has been 


brought completely up-to-date with the latest handling and 


storing procedures. 


For technical personnel, it describes effects of temperature, 
basic reactions causing paraformation, and general infor- 
mation concerning construction materials for storage and 


handling equipment. 


Users of Formalin will find this 
manual valuable in bridging 
the gap between engineers and 
non-technical operators. It is a 
must for plant safety training 
programs. 


Use coupon below to reserve | 
your copy now. 


Celanese Corporation of America 
Chemical Division, Dept. 553-G 


140 Madison Avenue, New York 16 \ 


CELANESE CORPORATION OF AMERICA 
CHEMICAL DIVISION, DEPT. 552-6 


Name___ Title 


pany 


180 MADISON AVENUE, NEW YORK 16, N. Y. 
Reserve my free copy of the Celanese Formalin Handling Manual 


Celanese — basic 
for Formaldehyde 


FORMALIN 
PARAFORMALDEHYDE 

FORMCEL* SOLUTIONS 
TRIOXANE 


be 
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An 


pyrometer 
for any range 


between -300° 
and +2800'F. 


. . - no batteries to standardize! 


TOPS in simplicity . . . unequalled in its com- 
bination of accuracy, sensitivity, and speed of 
response . . . the Dynalog Potentiometer with 
standard thermocouples gives you unerring 
temperature measurement for any range up to 
2800°F. Featuring sustained accuracy of “% of 
1% of scale, it's an instrument of laboratory 
precision built to withstand the severest indus- 
trial conditions. 

Unprecedented freedom from maintenance is 
the direct result of unique Dynalog design. 
There's no slidewire, no battery to standardize. 
There are no gears, belts, or high speed revers- 
ing motors. There's nothing to wear and cause 
dead space. 


This simple variable 
capacitor is important to 
potentiometer users because 
it eliminates the conven- 
tional, troublesome slidewire 
altogether; and it gives 
Dynalog Instruments the 
continuous stepless 
balancing which assures 
higher accuracy, closer 
control. 


*Reg. U.S. Pat. Off. 


Single pen recording models provide full 
scale pen travel in 3 seconds standard, or as 
fast as 1 second without extra cost. The Multi- 
Record Dynalog provides color-coded records 
of up to 6 points at 6 second intervals. Both 
types give the convenience and low cost of 
circular charts. 

Dynalog Potentiometers are also used for the 
measurement of pH, oxidation-reduction poten- 
tial, and for other applications in which the 
process variable can be converted to a dc milli- 
volt signal. They are available for pneumatic 
or electric control. 

Write for your copy of Bulletin 427-1 which 
gives the whole story. 


THE FOXBORO COMPANY, 915 NEPONSET AVE., FOXBORO, MASS., U.S.A. 


FACTORIES IN THE UNITED STATES. CANADA, AND ENGLAND 
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_ WHY IT PAYS TO BUY 


You get closer shearing tolerances, 


@ Let us “cut you in” on an oppor- 
tunity for real steel buying profit. In 
many cases, it costs less to buy your 
steel sheets and strip already sheared 
to size. You’ll do best, then, to buy at 
U.S. Steel Supply. 

All our warehouses are equipped 
with the finest, most modern machin- 
ery for accurate shearing and cut- 
ting. This, combined with years of 
experience in “tailoring” steel to the 
customer’s exact needs, adds up to 
closer shearing tolerances, less scrap 


less scrap lo 


loss . . . more profit for you. 

And there’s never a question of 
quality with the sheets and strip you 
buy from U.S. Steel Supply . . . it’s 
all good, dependable USS Steel. Our 
unusually wide selection of USS 
sheets and strip means you'll get im- 
mediate delivery of just the type, 
grade and size you want. Call us for: 
hét' rolled, cold rolled, Vitrenamel, 
galvanized, galvannealed, paint 


_ bond, corrugated, long terne sheets, 


and hot rolled and cold rolled strip. 


U.S. STEEL SUPPLY 


DIVISION 


General Offices 
208 So. La Salle St., Chicago 4, Ill. 


Cuemicat Encineerinc—July 1954 


Warehouses and Sales Offices 
Coast to Coast 


TRIPLE 
What you want 
When you want it 


At the right price 
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Here’s a battery of LaBour DZT and DPL pumps 
at the Michigan City, Ind. plant of American 
Cyanamid Company. This group included pumps 
for handling aluminum sulphate, sulphuric acid, 
and caustic soda, with valving to permit great 
flexibility of service. 

This compact, well-organized installation is typ- 
ical of the competent engineering so frequently 
associated with the use of LaBour pumps. Actu- 
ally, of course, it’s the other way round—LaBour 


pumps are usually chosen by the competent eryi- 
neers who take pride in creating installations to 
operate profitably. 

Men who are unwilling to compromise with 
the future—who stake their professional reputa- 
tions on year-after-year performance of their 
handiwork—generally insist on LaBour pumps 
for the installations they design. The resulting 
cost figures, compiled for overall service, prove 
their wisdom. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. « Elkhart, indiana, U.S.A. 


Mie 
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HEAT EXCHANGERS 


TYPE “OC” STRAIGHT TUBES 


Sound design, plus precision manufac- 
ture, assure efficient operation. Remov- 
able tube bundle easily cleaned inside 
and out. Minimum free annular area and 
baffles with close tolerances reduce by- 
passing around the tube bundle. Other 
features include high tensile strength 
bolting, full thickness tube sheet and 
ample metal ligaments between tube 
holes. ASME quality at no extra cost. 


TYPE U-BEND TUBES 
Recommended where the lower price of 
a single tube sheet unit is a necessary 
economy. These exchangers are also 
desirable where temperature differential 
across the tube bundle is extreme. Fea- 
tures include external gaskets, full tube 
bundle and close tolerance baffles for 
minimum by-passing. Metal ligaments 
between tube holes are extra large for 
internal strength. High tensile strength 
bolting. ASME quality fabrication. 


FUEL OIL PRE-HEATERS 
Reduce viscosity of heavy oils to permit 
pumping—control temperatures for 
proper atomizing of different oils. Units 
are available in straight tube and U-bend 
construction, for steam or water as the 
heating medium and with 2 to 10 passes. 


GAS COOLERS 
Efficient ‘‘air tube’’ design (air in tubes, 
water in shell) makes more effective use 
of cooling surfaces and reduces pressure 
drop. Cooling water is directed back and 
forth across tubes by baffles and moves 
in a direction counter to air flow. 


TYPE “WU” WATER HEATERS 


Produce large volumes of hot water from 
amazingly small units. Boiler water is 
pumped by a B & G Booster through the 
shell, greatly increasing the capacity of 
the heater. This also permits close con- 
trol of service water temperature. Be- 
cause of pumped circulation, connecting 
pipes and fittings are reduced in size, 
saving material and labor. ‘‘WU”’ Heater 
is instantaneous—no tank needed. 


Send for this catalog of 

B & G Shell and Tube 

Heat Exchangers and 
Centrifugal Pumps. 


Bers & GOSSETT 


DM-14, Morton Grove, Illinois 
Canadian Licensee: §. A. Armstrong, Lid., 1400 O' Connor Drive, Toronto, Canada 


1 
i 
i 
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Powell KONCENTRIK-FITTED Valves 


A Powell exclusive that eliminates welding, . 
soldering, screwing, or bolting of valves and tubing. 


Powell Koncentrik-Fitted Valves provide a positive leakproof con- 
nection of valve and tubing. The ends of the valves are lengthened 
and threaded on the inside to accommodate the patented Kon- 
centrik Full Floating Seat and Tube Nut, as well as the tubing. 
The tighter the Tube Nut is pulled up, the tighter the seal. 

Powell Koncentrik-Fitted Valves are especially adapted for in- 
strument lines and for installations requiring thin wall tubing such 
as Schedule No. 5 or 10. 

Available through distributors in principal cities in Stainless 
Steel alloys (304, 316 and 20), Monel Metal, Nickel and Alumi- 
num; and in a wide variety of types—Globe, Gate, Check, Needle 
and “Y” Valves. On problems or for descriptive illustrated circular, 
write direct to The Wm. Powell Company, Cincinnati 22, Ohio. 


KONCENTRIK-FITTED 200-POUND STAINLESS 
STEEL GATE VALVE (Fig. 1832-K). Screw-in 
bonnet, inside screw rising stem. Solid 
wedges regularly furnished; split wedges 
on special order. For corrosion-resistant 
tubing up to 1” O.D. 


KONCENTRIK-FITTED 300-POUND STAINLESS 
STEEL SWING CHECK VALVE (Fig. 2345-K). 
Bolted cap. Metal or Teflon (on order) 
discs are hung on a 5° angle. For corro- 
sion-resistant tubing up to 1” O.D. 


KONCENTRIK-FITTED 300-POUND STAINLESS STEEL GLOBE VALVE (Fig. 2446-K- 
Sectional). Bolted bonnet; outside screw stem and yoke. Stem rises through 
bushing in upper yoke. *Trade Mark Reg. U.S. Pat. Off. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


Val 
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STORAGE SILOS 


FULLER-KINYON 
PORTABLE PUMP 


BOX OR HOPPER-BOTTOM 
CAR UNLOADING STATIONS 


CONVEYS BY 


PROCESS 


STORAGE SILOS 


Deep in the heart of Texas, this Fuller- 
Kinyon Conveying System is at work 
handling bulk shipments of pulverized 
phosphate rock from cars to storage, for 
a prominent chemical company. 


This same portable Fuller-Kinyon 
Pump, in addition to unloading from 
box or hopper-bottom cars, on adjacent 
tracks, and delivering to any one of 
three storage silos, can be moved on a 
track to positions underneath these silos. 
Connection is easily and quickly made 
to the silo to be emptied and material 
conveyed to any one of three widely 
seperited process points in the plant. 


speed and economy assured 
with Fuller-Kinyon 


Advance designing makes this dual use 
of the Fuller-Kinyon Pump feasible. 


Conveying is done at the rate of 50 
tons an hour, with the longest conveying 
distance approximately 690 feet; to- 
gether with branch lines making a total 
of about 1070 feet. 


A Fuller Rotary Single-stage Com- 
pressor furnishes the necessary air to the 
Fuller-Kinyon Pump for conveying. 


If you handle bulk shipments of dry, 
pulverized materials it will be worth 
your while to learn about Fuller air 
conveying systems now. Write today! 


FULLER COMPANY, Catasauqua, Penna. 


Branch Offices 


 CLEAN...SAFE... EFFICIENT 


Chicago + San Francisco + Los Angeles - Seattle + Birmingham 


P.147 
1644 


DRY MATERIAL CONVEYING SYSTEMS AND COOLERS - - - COMPRESSORS AND VACUUM PUMPS - - - FEEDERS AND ASSOCIATED EQUIPMENT 
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To Meet All Your Fittings Needs 
With an Unsurpassed Range 
of Sizes and Materials 


TO MARK PROGRESS 


FLANGES 
UP THROUGH 
20 FEET D. 


BUTT 
WELDING 
FITTINGS 


FORGED 
FLANGES 


FORGED 
SCREWED OR 
SOCKET WELDING 


FITTINGS 


T.E.M.A. 
HUB & RING 
FLANGES 


LONG 
WELDING 
NECKS 


LARGE 
DIAMETER 
FLANGES 
AND RINGS 
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To Meet Your Entire Fittings 
ues = Needs with a Line Complete 
In All 6 Major Types 


INCH 
THROUGH 
24 INCHES 
For dependable service that results from an_ ideal 


combination of broad line and ample stock... 


specify and buy LADISH... the Controlled Quality 


Ye INCH line that offers a complete range of sizes, types, 
THROUGH 
4 INCHES weights, pressure ratings and materials needed for 


virtually any piping installation. Your local Ladish 
distributor’s ample stock is backed by complete fac- 
tory inventories to keep your piping jobs on schedule. 


So, for complete service in fittings... specify and 


6 INCHES 


THROUGH buy LADISH. 


For your new 304-page Ladish Fittings Catalog, No. 55 


contact your Authorized Ladish Distributor, 


your local Ladish District Office, or write 


INCH 
THROUGH 
24 INCHES 


to Ladish Co., Dept. CE. Cudahy, Wis. oe 


THE COMPLETE Co ontrollid Yralily FITTINGS LINE 


PRODUCED TO ONE STANDARD OF UNSURPASSED QUALITY 


CUDAHY, W 


MILWAUKEE SUBURB 


UP THROUGH 
20 FEET 0.D. 


Distret Offices Mew York 


St 


’ 
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what 


craftsmanship 


towers, tanks, pressure vessels 


Applied Research! These Graver engineers 
are running distortion tests in the welding laboratory. 
Our research in welding techniques has resulted in 
numerous advances in the industry, including another 
Graver “‘ first,’’ the automatic vertical-seam field welder. 


Expert Welding! This skilled Graver crafts- 
man is busy welding special alloy strips to the inside of 
a large saturation absorber. Graver utilizes every mod- 
ern technique in manual and automatic welding. Graver 
also employs the latest inspection equipment and pro- 
cedures to insure that every storage tank and pressure 
vessel—be it of stainless, aluminum, alloy, clad, or of 
carbon steel—measure up to the strictest standards. 


The Finished Product! this huge 106-ton 
fractionator tower measures 11’ 6” I.D. by 120’ 2” in 
height. It evidences the painstaking research, experi- 
enced ability, and thorough inspections that are part of 


every Graver product. 


GRAVER TANK & MEG.(0.NC. 


East Chicago, Indiana 
NEW YORK CHICAGO « PHILADELPHIA ATLANTA DETROIT CLEVELAND 
PITTSBURGH HOUSTON CATASAUQUA, PA. SAND SPRINGS, OKLA, 
CASPER, WYO, © ODESSA, TEXAS « LOS ANGELES « EDGE MOOR, DEL. « TULSA 
FONTANA, CALIF. « SAN FRANCISCO. 


} 
| 
GRAVER’ . +» Specialists in the fabrication of 


CLAD 


A BLANKET OF AIR spreads 
over entire surface, cooling and 
cleaning the new ‘Tri/Clad ‘55’, 


the new chemical motor... 


alkalis... is one of chemistry’s 
vital contributions to the motor. 


REG. U.S. PAT.OFF. 


corrosion and moisture! 


General Electric’s all-new Tri/Clad ‘55° enclosed motor meets the tough 
requirements of the chemical industry. Truly a chemical motor, the 
Tri/Clad *55° takes advantage of the industry’s latest materials includ- 
ing silicone, polyester film, Textolite* and neoprene. 

Because it’s better protected, this standard motor gives you longer 
motor life in tough jobs. Frame and end shields are rust-resistant cast 
iron. Carefully machined rabbet fits are tightly sealed. Rubber gasket 
protects lead entry to stator. 


SEALING COMPOUND applied New insulation materials also add life to this motor. A silicone 
on rabbet fits helps to seal out 
corrosives, moisture and dirt. 


Dri-film*® coating on the stator sheds water—reduces insulation failure 
due to moisture. New polyester-film for slot and phase insulation is eight 
times stronger. 

General Electric Tri/Clad 55° motors are available now in many 
ratings. The entire line, | to 50 hp a-c motors, available soon. For full 
details contact your nearby G-E Apparatus Sales Office or G-E Motor 
Supplier today. For bulletins on the complete line, write General Electric 
Company. Section 648-8, Schenectady 5, New York. 


*Reg. trade-mark of General Electric Co. 
Mogens Oe most important product 


RUBBER GASKET waterproofs G N A L E LE C T C 
lead entry to stator of motor. 


Conduit box is also gasketed. 


| 
NOW, | 
TEXTOLITE* FAN resists acids, 
MOISTURE-PROOF SEAL > 
y 
j 
FULLY SEALED CONDUIT BOX 
3 
4 
\\ 
: 
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f you have a voice in vendor 

selection, we'll bet you look in 

all directions: . . . facilities, 
materials, know-how, service, rep- 
utation and price. You're smart, 
too, because a fabricator needs all 
of these qualifications to give you 
the best value for your dollar. 


When you turn to I*P*E, you 
get the big “plus” of process and 
mechanical design experience that 
can contribute so much to the suc- 
cess of your unit. For I*P*E not 
only fabricates but also engineers 
and designs anything from a vessel 
or agitator to a complete process 
plant. 


That's why it will pay you to look 
to I1*P*E the very next time you 
prepare an inquiry. 


Write now for your free copies of 1* P* E’s engineering bulletins on 
equipment design and construction. 


INDUSTRIAL PROCESS ENGINEERS 


ENGINEERS, DESIGNERS, MANUFACTURERS 
2 LISTER AVE, NEWARK 5, N. J. OF PROCESSING PLANTS AND EQUIPMENT 


/ 
Swi, What do you look for 
\ 
in a process equipment fabricator? 
4 
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"Million Dollar 


MEEPS THE FLAVOR DANDY £ 


Mm-m-m-m! Delicious jams and jellies with that “just 
right” flavor. And Swenson engineering “magic” helps 
keep the flavor full and natural through the improved 
production of pectin for the food industry. 

Because pectin is highly sensitive to heat which de- 
creases gel strength and damages flavor, accurate time 
and temperature control is essential in the concen- 
tration of the pectin liquors. Swenson engineers, using 
the Swenson Long Tube Vertical Evaporator, devel- 


Proved. Enginesning for the Process Industnite 


SINCE 1889 
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oped a single pass cycle for each evaporator effect... 
reducing heat exposure time to a minimum, permit- 
ting the use of rapid, high temperature evaporation 
with complete safety. The result was improved lower 
cost pectin. 

Swenson’s “million-dollar magic” has helped many 
leading processors achieve better results and bigger 
profits. Next could be your product! Why not discuss 
it with a Swenson engineer now . . . write to: 


SWENSON EVAPORATOR COMPANY 
15669 Lathrop Avenue, Harvey, Illinois 


Evaporators Crystallizers Spray Dryers Filters 
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Not if you ave 
this 


MANUAL CONTROL! 


If the diaphragm control valves in your 
plant were suddenly rendered inoperative by 
failure of the operating medium, (or in rare 
instances by diaphragm failure within the 
valve), would you be forced to shut down 
immediately while repairs were made? Not 
if your valves are equipped with the BS&B 
Type Y Continuously Connected Side Hand- 
wheel for emergency manual control! 


The Type Y is especially designed for use 
with all BS&B Diaphragm Control Valves, 
including Types 15 and 86, and the pressure 
balanced Type 73, where no by-pass is pro- 
vided around the valve. It has a cast iron 
frame which fits onto the various Climax 
Valve Yokes. Working parts are of stainless 
steel, and it is equipped with an Ampcoloy 
jack screw, “Oilite” bearings and a large 
handwheel for ease of operation. 


With the Type Y, control valves can be 
manually positioned in either direction inde- 
pendently of the normal controlling im- 
pulses. Its mechanism provides stops sc 
that travel can be set to cover any portion 
of the complete valve stroke. 


Avoid costly shut-downs due to operating 
medium or diaphragm failure! You can keep 
your plant operating indefinitely on an 
emergency basis if your control valves are 
equipped with the BS&B Type Y Contin- 
uously Connected Side Handwheei! 


For complete information on any BS&B Climax Control or 
accessory, ask your BS&B Man, or write to... 


back, 
7500 Eost 12th Street 


CLIMAX CONTROLS DIVISION, DEPT. 4-N7 


Konses City 26, Missouri 
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Carrier 
Centrifugal 


Compressors 


on the job at 


This Carrier Centrifugal Compressor 
is on the job in Wyandotte’s plant at 
Wyandotte, Michigan. It’s part of the 
process air equipment and is designed 
to handle 4500 c{m of air up to a dis- 
charge pressure of 30 pounds gauge. 
The unit operates at 10,200 rpm. 


Cartier makes a complete line of 
centrifugals for gas compression and 
refrigeration—up to 10,000 hp in a 
single unit. There are hundreds of 
these dependable, efficient Carrier ma- 
chines on the job at dozens of chem- 
ical plants and refineries across the 
country—Reichhold Chemicals Com- 
pany, Cities Service Company, The 
Texas Company. May we assist you? 


If you'd like a copy of our informative 
booklet, 
“Centrifugal Compressors 
for Industry,” 


please call your nearest Carrier office. 
Or write direct to Carrier Corporation, 
Syracuse, New York. 


refrigerating equipment 


MICAL 1954 


Stainless tubing 
chosen for connecting unit of 
new automatic frypan 


Two six-inch lengths of TRENTWELD stainless tubing form an impor- 
— aaa saad in handle of tant element of this popular new automatic frypan. One tube carries the 
electrical connection to the heating element embedded in the pan, and 
the other carries the dial connections to the thermostatic control. They 
make a tight, waterproof seal . . . and add strength to the bakelite handle. 


You'll find more and more manufacturers specifying TRENTWELD 
for products ranging from frypans to heat exchangers. That’s because 
you just can’t buy better tubing than TRENTWELD, no matter what 
the application. TRENTWELD stainless and high-alloy tubing is a prod- 
uct of tube mill specialists. 

And when it comes to sizes and finishes, Trent provides the widest 


range in the industry . . . standard sizes from 14” to 40” O.D. — larger 
sizes on special order. Next time you need tubing be sure and make it 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 


July 1954—-Cuemicat ENGINEERING 


: 

i- 

| 

4 

1 

i 

78 


PROCESS IN 


STRUMENTATION 


General Electric Announces .. . 


NEW RECORDING CONTROLLERS 


Featuring Reduced Maintenance and the “Magnetic Standard’ 


General Electric’s newly designed recording 
controllers give you reduced maintenance 
through the ‘‘Magnetic Standard” in poten- 
tiometers and an improved bridge balancing 
unit in a-c bridge instruments. Eliminated 
are dry-cell batteries, standard cells and 
sliding contacts. 


THE “MAGNETIC STANDARD” provides 
truly continuous standardization, as there 


LECT 


is no lapse of control during standardization 
periods. This is especially important where 
a momentary loss of control has adverse 
effects on the quality of your product. 


FOR FURTHER INFORMATION contact your 
nearest G-E Apparatus Sales Office or write 
for bulletin GED-2100, Section 602-284, 
General Electric Company, Schenectady 5, 
New York. 


‘ 


With floor space at a premium, CP’s space-saving Type Y Compressor 
is the answer! Shipped as a package ready for easy installation on a 
simple, inexpensive foundation, the dependable Type Y is designed for 
continuous operation and long life with high efficiency. Location of air 
inlet and discharge openings on cylinders permits the simplest and most 
compact piping arrangement. The “Y” arrangement also provides maxi- 
mum accessibility to cylinders and to the easy-to-clean, easy-to-maintain 
shell-and-tube intercooler. 

The Type Y has roller main bearings, precision connecting rod bear- 
ings, and multi-step capacity regulation. Available from 75 to 250 hp; 
410 to 1663 c.f.m. capacity, and in single or multi-stage designs for a 
wide range of pressures. Chicago Pneumatic Tool Co., 8 East 44th St., 
N. Y.17,N.Y. 


Chicago Pneumatic 


PNEUMATIC TOOLS + AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES + ROCK DRILLS + HYDRAULIC TOOLS + VACUUM PUMPS + AVIATION ACCESSORIES 
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Positive, non-flood 
rotor available for 
“floodable”’ 


i 
i 
i 
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DIVISION OF B-I-F 


CueMICAL ENGINEERING 


compounding 
of dry materials 


This six-feeder production line, built for one of the 
country’s leading processors of fertilizers, is designed for 
complete push button control from a central control panel. 
The OMEGA BELT GRAVIMETRIC FEEDERS (Models 44-20A 
and 50-8) used in this system continuously weigh and feed 
superphosphate, potash, and other chemicals at a high 
production rate. Each feeder is totally enclosed, dust-tight, 
and built for continuous, accurate operation. 


Flexibility, the keynote of the system, is shown by the 
pin-point control of all equipment from the central control 
panel. Proper components are selected for each formula, 
individual feed rates are adjusted by a simple handwheel, 
and automatic on-off lights show at a glance which feeders 
are operating. Auto-stop alarm devices prevent improper 
compounding, and chart recorders tell the overall story of 
chemicals fed in tons per day. 


Find out for yourself how OMEGA continuous process 
equipment will boost your production and your business.... 


Sand, Compre 


OMEGA MACHINE COMPANY 
369G Harris Ave., Providence 1, R. |. 


[CD Send Bulletins 35-G5 and 35-F5B describing Omega Belt Gravi- 
metric (Weighing) Feeders. Have sales egineer call. 
Our process problem involves: 
Compounding dry materials. 
CO Proportioning liquids and dry materials. 


City. State 


a 


besa 


a 
PUSH BUTTON CONTROL @ 
packing in hopper. 
/ 
x 
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Wide feeding 7 
100 to 1 range. 4 
1% over entire 
range specified. 
Capacity 2 to 3 — 
cv. ft. per min. 
WORD IN E E 
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Magnetic Protection 
Tailored to Your Exact Needs 


When you specify a powerful, solidly built Stearns Perma- 
nent Magnetic Pulley for tramp iron removal, you get pro- 
tection that’s tailored exactly to your plant and product. 


Here’s why: 
20 
First, Stearns magnetic specialists study every aspect of 
your installation . . . size of conveyor belt . . . speed of belt Pa ) iN "MATERIAL 


travel . . . size of material . . depth of material . . . atmos- Diegrem showing how Steers mognetic 


pheric conditions . . . available space . . . and many others. toon, 
Then, Stearns interprets these factors and selects the mag- 


netic pulley that will provide you with maximum plant pro- Check These Advantages 

tection and product purification. 
Stearns offers both permanent and electro-magnet pul- uniform, powerful pulling force. 

leys. A word from you places nearly 40 years of research and @ NO OPERATING EXPENSE — No cur- 


rent needed. Easy to install. Set it 
engineering experience at your disposal. Write for bulletin and forgeé it. 
ere 350C-1. @ OPERATES ANYWHERE — Inside or 
ae out, moist air or dry — Stearns per- 
MAGNETIC EQUIPMENT FOR ALL INDUSTRY nent magnets work anywhere. : 
@ BELT STAYS PUT — Crown face in- 


sures proper belt travel. Special lag- 
ging available for conveyors of long 
centers. 


STEARNS MAGNETIC. INC. 629 S. 28th St., Milwaukee 46, Wis. . 


1063 


82 July 1954—Cuemica. ENGINEERING 


+ 
LOAD 
Pp 
/ 
is 
IC 
| 


Esso Solvents assure 
CONTROLLED EVAPORATION 


In the paint and surface coating industry where 
absolute controlled evaporation is essential, Esso Sol- 


vents — available in a wide range of evaporation rates P ETRO LEU Mi 


—offer the precise characteristics to meet your most SOLVENTS 
exacting requirements. 

SOLD IN: Maine, N. H., Vt., Mass., R. 
DON’T DELAY call Esso today! Conn., N. Y., Md, Sw 
Have you a special surface coating problem? Write or call Va., W. Va., N. C., $. C., Tenn., Ark., La. 
our office nearest you today. Our technicians are ready and ESSO STANDARD OIL COMPANY 
anxious to assist you. And be sure to contact us for full 


information on the characteristics and specifications of Esso Richmond, Va.—Charlotte, N. C.—Columbia, 
C. Memphis, Tenn. — New Orleans, La. 
Petroleum Solvents. 
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ovide the right solvents to meet exacting surface coating needs. : 


“ELECTRICAL CONDUIT 


DULUTH-SUPERIOR BRIDGE opens from 15 


to 50 times a the iron ore a 
ing season to let ore boats through. 


iring for lighting, protected nf 1500 


feet of Everdur Electrical 
installed under the deck. 


uit, is 


HERE EVEROUR CONDUIT protects wiring to electric brakes on 


bridge motor. It is also used for power lines to emergency 
generator, and on lines serving strip heaters in power house. 


Everdur passes long test on Duluth-Superior span 


One job Everdur* Electrical Conduit does on the 
Duluth-Superior Bridge is protect electric light lines. 
Heavy rain and snow driven by 60 to 70 mile-an-hour 
winds often pound at this conduit. Heat and cold do 
their worst. It is exposed to acid fumes from ore boats 
and rail traffic. Vibration from opening and closing of 
the bridge, and constant traffic, is a daily threat. Yet 
recent inspection shows the Everdur Rigid Conduit 


still in excellent condition. Not a sign of wear, rust 
or corrosion! 

Everdur Electrical Conduit is made of Everdur 
Copper-Silicdn Alloy in two wall thicknesses (R.C. and 
E.M.T.). For additional information about this 
Anaconda Product, write to: The American Brass 
Company, Waterbury 20, Conn. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ont. 


*RKeg. 8, Pat, Off. 53160 


wherever corrosion resistance counts —-EVERDUR ELECTRICAL CONDUIT 


an ANACON pA product 
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DOCKSIDE DELIVERY—A new Hooker serv- 
ice for caustic soda users with plants located 
on Lake Michigan and adjacent waterways, 
and in the New York Harbor area. 


For safe, sure, consistent results... 
STANDARDIZE on Hooker Caustic Soda 


Why this is important to you: 
With uniform caustic soda com- 
ing in, shipment after shipment, 
you can standardize your caustic 
handling and processing. 

You need not adjust your pro- 
cess to mect variations in incom- 
ing caustic shipments. You can be 
sure each new shipment matches 
your current inventory. 


Buy the UNIFORMITY Hooker Caustic Soda gives you 
Forms: Liquid 50% and 73% © Flake © Solid © Specia! fine flakes 
Containers: cars Tank wogons Borges © Urums 


For fast service, phone: cHicaco 


HOOKER 


LOS ANGELES 
NEW YORK 
NIAGARA FALLS 


TACOMA 


You get this kind of uniformity 
with Hooker Caustic Soda. Every 
step in the manufacture—from 
salt brine to tank car—is con- 
trolled at Hooker, by Hooker. 
More than 20 separate inspec- 
tions and analyses safeguard the 
uniformity of the Hooker Caustic 
you buy. 

This is one reason why leaders 


HOOKER ELECTROCHEMICAL COMPANY 
5 Forty-Seventh St., Niagara Falls, N. Y. 


Please send [] data sheets on Hocker Caustic Soda; [] Bulletin 100 
describing Hooker products and services. 


CEntral 6-1311 


in 30 industries specify Hooker 
Caustic—~and why many have 
specified it for nearly 50 years. 

Hooker uniformity can pay off 
for you, too—in lower operating 
costs and smoother, better proc- 
essing. Try it and see. A letter or 
phone call to the nearest Hooker 
office will bring you product data 
and contract information. 


NEvada 6-3826 


MUrray Hill 2-2500 
. 6655 


-| 


CHEMICAS 


HOOKER ELECTROCHEMICAL COMPANY 
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for your special Pumping needs... 


specify ALDRICH! 


Here’s an Aldrich Triplex specifically made to pump very highly abrasive slurry 
that would make short work of most pumps. A typical special Aldrich 
design, it features solid porcelain plungers— Kennametal ball valves 


and seats—an oversized oil pump for slow operation. Variable drive is 


provided by a U. S. Varidrive motor operated by Varitrol automatic control. 


Aldrich Pumps are ideal for applications involving corrosion, high viscosity, 


high pressure, or abrasive materials . . . and the complete 


range of sizes insures a proper Aldrich pump for every need. Ask for 


recommendations to meet your chemical pumping needs. ‘ 


the pump company + +» Originators of the 


Direct Flow Pump 


3 GORDON STREET + ALLENTOWN, PENNSYLVANIA 


Representatives: Birmingham « Bolivar, N.Y. ¢ Boston Buffalo Carmi, Illinois Charleston, W. Va. Chicago Cincinnati Cleveland Dallas « Denver « Detroit Duluth 
Houston Los Angeles « New York » Oakland, Calif. Philadelphia Pittsburgh Portland, Ore. Richmond, Va. Rochester Salt Lake City San Francisco Seattle 
Somerville, Mass. * Spokane, Wash. « Syracuse » Tulsa © Washington, D. C. © Youngstown © Export: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20, N. Y. 
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DUTY 


dynamic braking 


ALLIS-CHALMERS 


FOR 2300 TO 5000-VoLT 
Durability and long-term dependability were MOTOR CONTROL 


given prime consideration in the design of the 
Allis-Chalmers Type 256 air-break contactor. As 
a result, the roughest repetitive duty becomes 
routine — contact operations are actually 
numbered in the millions with a minimum of 
servicing. 


DESIGN FEATURES 
By utilizing a simple vertical motion and double 
break contacts, troublesome maintenance fac- 
tors, such as mechanical linkages, turning shafts, 
shaft bearings and flexible leads, have been elim- 
inated. From the operation standpoint, two 
gaps in series cut arc voltage in half. Rapid ar 
extinction is further facilitated by magnetic 
blowouts at each gap, operating with arc chutes 
designed to take full advantage of dual blowouts. 


In Allis-Chalmers Type H high volt- 
age starters, Type 256 air-break 
contactors — along with meters, 
overload relays, current limiting 
fuses, auxiliary switches — are 
coordinated to meet heavy duty 
demands — to provide high capa- 
city interruption and complete 
protection for man, motor and ma- 
chine. For complete ijiformation 
see your nearby A-C representa- 
tive, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for 


bulletins 14B6410B and 14B7303. 
A-4325 


ALLIS-CHALMERS 
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CLAD STEEL WEIGH TANKS 
GUARD PLASTIC PROCESSING 


Provision of economical, efficient, automatic 
weighing for chlorinated hydrocarbons pre- 
sented a problem for this plastic processor. 
Discoloration and other contamination of the 
sensitive chemicals had to be avoided, and sub- 
zero temperatures were necessary to maintain 
their stability. So the company’s engineers de- 
signed jacketed weigh tanks on suspended 
scales, allowing for circulation of coolant be- 
tween the shells. Nickel-clad steel was specified 
as the most economical means of providing all 
the desired benefits in the inner shell. 

The 20% layer of nickel cladding —perma- 
nently and integrally bonded to low-cost carbon 
steel backing plate—assures the corrosion re- 
sistance of solid alloy. There can be no discolor- 
ation of the sensitive plastic because of metallic 
pick-up, and smooth, inside clad surfaces are 
easily cleaned. Maintenance costs have been low 
since this equipment was placed in operation 
in 1947, Nickel-clad steel also gives the fast, 
uniform heat transfer so critical to the process. 
Rounded tops and all-welded construction pro- 
vide strength; the 4"-thick clad steel walls do 
not warp or distort under pressure. 

Whatever demands your processing places on 
tanks and pressure vessels, a wide range of clad 
steels will give you these benefits economically. 
You can profit by asking your fabricators’ as- 
sistance early in your planning. Working with 
your engineers and consultants, a qualified 
equipment builder can help tailor clad steel 
tanks and vessels to your exact needs, They 
minimize first cost and assure long, trouble-free 
service life. 


CLAD STEELS 


STAINLESS-CLAD NICKEL-CLAD INCONEL-CLAD+* MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 


Corrosion-resistant nickel-clad steel in this battery of jacketed weigh 
tanks prevents contamination of vinyl plastics during processing. 


Ask one of your fabricators to show you the new Lukens clad steel 

movie, “Equip for New Profits.” Here—in full color and sound—are 

factual accounts of how clad steel equipment brings new economies. The 

story can suggest new ideas to everyone concerned with production ef- 

ficiency. Or, contact Manager, Marketing Service, Lukens Steel : 
Company, 678 Lukens Building, Coatesville, Pa. 
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Pebble heaters are now available which 
are capable of heating gases above op- 
erating temperatures permissible in con- 
ventional tube furnaces. Low initial cost, 
high operating efficiency and the use of 
low cost gas or oil fuel are attracting 
favorable attention to these heaters for 
high temperature processing. 

For the production of ethylene, for 
example, the Phillips Petroleum Com- 
pany has installed a 30 Mm Btu per hour 
commercial pebble heater at Borger, 
Texas, following several years of success- 
ful pilot plant operation. 

In this installation, Norton ALUNDUM 
heat exchange pebbles have given excel- 
lent results. atunpum pebbles, engi- 
neered to stand up under abrasion, impact 


CuemicaL 1954 


for cost-saving efficiency 


in high temperature processing... 


Preneoter 


Bustie 


elroleum Refiner.) 


Pebble heaters with ALUNDUM# pebbles 


and repeated heating and cooling, are 
prescribed as the ideal heat transfer 
medium for pebble heaters, Also, their 
high refractoriness, which prevents soft- 
ening or incipient fusion at any point 
in the pebble heater’s upper bed, keeps 
them from “bridging” together and 
causing stoppages in the moving bed. 


R’s for YOUR refractory needs 


are included in the broad Norton line of 
engineered and prescribed refractories. 
For information concerning ALUNDUM 
heat exchange pebbles or other Norton 
refractories, or for expert technical aid, 
call in your Norton Refractories En- 
gineer. Or write to Norton Company, 
Refractories Division, 506 New Bond 


Sample Point 


Petbie Surqe~ 
Peddie Bed Begins Here 
end is Continvous te the 
Engaging Pot 


Effivent 
te 
Quench 


et in the bustle-type combustion chamber. 


iting Chambers 
Pedbies Fell Out 
of Litt Ges 


lied 
(Diagram 


Street, Worcester 6, Mass. Canadian 
Representative: A, P. Green Fire Brick 
Co., Ltd., Toronto, Canada, 


NORTON 
REFRACTORIES 
Engineered... Fy... Prescribed 


Glaking better products... . 
to make other products better 


*Trade-Mark Reg. U. §, Pat. Off. and Foreign Countries 
89 


lA 
i. 
Pebble Heater in which atunpuM heat pebbles have proved ideal as 
(By. NOY r= they a heat transfer medium. Flow diagram shows how the continuous pebble bed 
moves from the engaging through reactor, preheater and chambers at a 
iba rate governed by a control device in the engaging pot. Heat is su 
——* courtesy of 


AMERICAN-MICROSEN 


the modern way to 
transmit measurements 


Advances in process engineering demand modern electronic 
transmission of measurement signals, particularly when con- General Purpose 
tinuous, ‘««\..ate and instantaneous response is essential. Case 


American-Microsen Electronic Transmitters are ideally suited 
to the requirements of the modern processing plant and power 
station. They measure variables at the source — a vital factor 
wherever, inflammable, hazardous, poisonous or corrosive 
liquids and gases are handled. Such materials are controlled 
best when closely confined. 


All American-Microsen Electronic Transmitters incorporate 
the Microsen Balance, a unique electronic ‘nerve center” with 
a rectified oscillator output of 0.5 to 5 milliamperes that serves 
as the accurate transmission signal. Even under severe tem- 
perature or supply voltage variations, accuracy within % of 
1% of scale is obtainable. 


The simple, two-wire DC system of American-Microsen Elec- 
tronic Transmitters eliminates the installation and mainte- 
nance cost of pressure piping. And, linear output makes it 
unnecessary to match transmitters and indicators. The design 
of all American-Microsen Electronic Transmitters also permits 
service in relaying and for use with potentiometer receivers. 


American-Microsen Electronic Transmitters are ruggedly built 
for reliable performance under the most severe operating con- 
ditions. Get complete information. Write for Catalog 400A. 


- Explosion Proof Case 


SEN INDUSTRIAL INSTRUMENTS 


A product of MANNING, MAXWELL & MOORE, INC. stratford, CONN. 


MAKERS OF ‘AMERICAN’ AND ‘AMERICAN-MICROSEN' INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES 
*ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. 

BUILDERS OF “SHAW-BOX" AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT' AND ‘LOAD LIFTER’ 

HOISTS AND OTHER LIFTING SPECIALTIES. 


July 1954—CuemicaL ENGINEERING 


“ 
2: 
‘ 
a 
; 


; GINCLAIR USES REPUBLIC STAINLESS STEEL 


PRESSURE TUBES 


@ For its heat transfer equipment requirements, Sinclair Refining Company 
uses large quantities of stainless steel tubing. And to help fill this need, Struthers 
Wells, Warren, Pa., heat exchanger manufacturer, relies on Republic Steel. 


Back of Struthers Wells’ choice lie good reasons: Republic is the world’s largest 
producer of stainless and alloy steels. Republic pioneered the widespread use 
of stainless, as well as the manufacture of stainless steel tubing. And in shell 
and tube equipment, Republic’s more than a quarter century of experience 
translates itself into longer life between retubings. 


Installation costs are lower, too. ELECTRUNITE Heat Exchanger Tubes are uniform. 
That means uniform wall thickness, without longitudinal thin spots. Uniform 
diameter, which means tubes slide easily and quickly through holes in drums 
or headers. And since tubes expand evenly, there’s less danger of over- or 
under-rolling. 

You, too, can have all these advantages by specifying Republic ELECTRUNITE 


Pressure Tubes on your next order for new heat exchangers or retubing. Avail- 
able in carbon as well as stainless analyses. For more information write to: 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 
203 East 131st Street, Cleveland 8, Ohio 


GENERAL OFFICES > CLEVELAND 1, OHIO 
Raport Dejpartment: Chrysler Building, New York 17, New York 
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gs 
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rely on... 


Jefferson Ethanolamines are made by and for chemical 
specialists to help improve your products and processes. A 
They offer the performance-minded chemical manufac- Meanwhile... Send for your copy of our 
cre superior rents in a wide varity of industrial NEW 40-poge Technical Blain on 
applications that include: mation in convenient sections including: 

Gas treating—H2S and COz removal 

Corrosion inhibition 

Textile intermediates and softeners 

Detergents 

Cosmetic and toilet goods 

Emulsifying soaps in waxes, polishes and coatings 

Pharmaceuticals Physical Properties 

Rubber Chemical Properties 

and many other quality-demanding uses Industrial Uses 


Available in tank cars, tank wagons, 55-gallon drums, or in Handling & Storage 
samples for your investigation. Our technical service staff wna “a @ complete 


will gladly assist you in your Ethanolamine applications. 


Specialists in essential chemicals from hydrocarbon sources Ethylene Oxide 
Ethylene Glycol 


HEMICAL C YIN Triethanolamine 
CHEMICAL COMPANY. INC. Nonyl Phono! 


260 MADISON AVENUE, NEW YORK 16, N. Y. hentatien 
Branch Sales Offices: Chicago, lilineis; Houston, Texas; Charlotte, North Carolina Ethylene Carbonate 
West Coast Sales Agent: Nelson A. Howard, Jr., 900 Wilshire Boulevard, Los Angeles 17, California Propylene Carbonate 
Plant: Port Neches, Texas Polyethylene Glycols 


Other Stock Points: Tenafly, New Jersey; Chicage, Iilindis; Houston, Texas; Charlotte, North Carolina Glycol Ethers 
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What to do about corrosion 
when you process 


hot 
hydrogen chloride 


Here’s what research by a large chemical 
company has revealed about corrosion of 
alloys in dry chlorine and hydrogen chlo- 
ride as temperatures go up. 


The corrosion rate rises but slowly...up 
to a certain critical point. Then gallops. 


Hot chlorine and hydrogen chloride line in a carbon tetra- 
chloride plant, showing an Inconel expansion joint and Inconel 
flange bolts. Elsewhere, this plant uses 3” Inconel furnace pipes 
to heat process gases for chlorinating hydrocarbons. 


The point where severe corrosion begins 
varies with the alloy . . . depends largely 
on the temperature at which protective 
metal chlorides break down. 


Iron, steel, and aluminum, for example, 
were all found to ignite below 500°F. in 
dry chlorine. Copper around 600°F. Not so 
with Nickel and Inconel. They were found 
useful up to about 1000°F. in dry chlorine. 
The most useful of all alloys tested, in fact. 


Experience in many installations bears out that 
Nickel, Inconel and other high nickel alloys protect 
equipment and product against the action of these gases 
at high temperatures. Two installations are illustrated. 


In dry hydrogen chloride, Nickel does 
well up to 950°F.... Inconel up to 900°F. 


So if you have a hot chlorine or hydrogen chloride 
corrosion problem . . . make sure you have the facts. 
Write for free copies of “Corrosion by Chlorine and by 
\ Hydrogen Chloride at High Temperatures” and Inco’s 
Technical Bulletin T-29. And be sure to contact Inco’s 
Corrosion Engineering Section. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N.Y. 


Hydrogen is burned with chlorine in these towers to produce Brscoy Inco Nickel Alloys 


hydrogen chloride. Nickel sleeves protect reactant feed lines. 
In the same plant, Nickel domes collect chlorine over electro- MONEL® © “R’® MONEL © “K’'® MONEL * “KR’® MONEL 
lytic cells at temperatures in excess of 1000°F. “§"®@ MONEL * INCONEL® * INCONEL “x”"® 

INCONEL “W’® © INCOLOY® * NIMONIC® Alloys 
NICKEL * LOW CARBON NICKEL * DURANICKEL” 
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eheasive 


compr. 
laboratory controls throughout 


production to assure uniformity in 
all Mt. Vernon-Woodberry prod- 
ucts. Here fabric thickness after 


weaving is being gauged. 
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One of a series of 


Need adaptation 


special purposes? Or creation of an en- 


synthetic or blend 


in development or 


to meet your specifi- 


Woodberry’'s staff of textile engineers is avail- 
New York 


FABRICS ENGINEERED TO FIT YOUR NEEDS 
of an existing fabric to your 
- cotton, 
able on request to help you with your problems 
of industrial fabrics. 
UW. Vernon 
COMPANY 
Bronch Offices: Chicago + Atlanta * Baltimore + Boston * Los Angeles 


TURNER HALSEY 


Makes The Big 


' Main Office: 40 Worth St. 


FILTER 
FABRICS 


Difference In 


tirely NEW fabric - 
cations? Mt, Vernon 


Ry 
Wf 
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COOPER ALLOY 
THE COOPER ALLOY FOUNDRY CO. HILESIDE, N 


week 
ence, and compl alloy experi- 


A routine check of the calibration of any Hagan Ring Balance Meter takes just 
a few minutes. One man can make the check, and he only needs the calibrated 
dead weights furnished with the meter. 

The check can be made with the measuring element under full static pressure, 
and without requiring a manometer or other cumbersome testing equipment. 

The procedure is simple. Equalize the meter, hang calibrated weights on the 
ring element, and compare the pen arm position with the total dead weight used. 

The ease and simplicity of the dead weight method makes meter checking an 
easy operation, instead of a real chore. 

The Hagan Ring Balance Meter design includes many other advantages, such 
as these: 

@ No stuffing boxes or pressure-tight bearings to leak or to add friction. 

@ Mercury level is not critical. 

@ Full scale differential with any ring is adjustable over 7:1 range. 

@ Sensing elements are interchangeable for full scale differentials from 1” to 420” 
WC. 

@ Pneumatic or electric signal transmitters are available for remote recording or for 
automatic control purposes. 

@ Simple automatic compensation for such factors as fluid density, pressure or 
temperature is a standard attachment. 

@ Two rings, measuring separate quantities, can be mounted in a single meter 
housing. Individual measurements can be recorded separately, as well as added 
or subtracted. 

We will be glad to suggest the metering equipment best suited for improving an 

existing installation, or for extensions and new construction. 


Hagan Corporation 


HAGAN BUILDING, PITTSBURGH 30, PA, 
CALGON Boiler Combustion Control Systems + Ring Balance Flow ana 


Pressure Instruments «+ Metallurgical Furnace Control Systems 
Control Systems for Automotive and Aeronautical Testing Facilities 


July 1954—Cuemicar ENGINEERING 


: 
% 
| 
‘ia 


Falk si. Shaft Mounted Drives 


GRAVEL CLASSIFIER 


LINE SHAFTING BELT CONVEYOR 


APPLICATIONS UNLIMITED 


The range of applications to which the all-steel Faik Shaft 
Mounted Drive is ideally suited is so wide that complete listing is 
impracticable. The sketches above are included only to indicate 
a few typical installations where considerable speed reduction 
in limited space is an important advantage. 


BUCKET ELEVATOR 


SIX SIZES 
@ 1/2 to 30 hp 

© Single or double 
reduction 


e Wide output speed 
tange—420 to 10 rpm 


These versatile, NE Ww | 
speed-reducing units 
save space, power, material and time 


Here is the economical solution to the countless 
application problems requiring efficient speed reduc- 
tion in limited space! The new Falk all-stee|] Shaft 
Mounted Drive—a modification of the universally- 
accepted Falk Motoreducer design—embodies many 
exclusive structural and functional features which add 
up to better service, longer life and substantial savings. 


This rugged, compact drive mounts directly on the 
driven shaft—a distinct saving in floor space. Its preci- 
sion Falk helical gearing gives highest mechanical 
efficiency, with a resultant power saving. No adjustable 
motor bases or slide rails are required. Installation is 
simple and rapid—output speeds can be quickly 
changed; thus time is saved...Write to Department 
247 for engineering bulletin, including selection and 
dimension details. 


FALK "In-Built” Factors... 
that give maximum efficiency, 
convenience and dependability 
1 All-steel Frame, with more than double the 
rigidity of iron, supports all rotating elements. 
2 Precision Helical Gears, designed and 
machined by Falk, rated to AGMA standards. 


3 Pressed Steel Housings, whose sole function 
is to keep oil in, dirt out; easily removed for gear 
inspection without dismounting unit. 

4 Through Hollow Shaft with counter bore 
provides for easiest installation or removal from 
driven machine shaft extensions. 


5 Backstop can be furnished with the unit or added 
later for positive prevention of reverse rotation. 


6 Positive Lubrication, continuous direct dip 
of revolving elements at all speeds. 


7 Tie Rod and turnbuckle serve as anchor and 
facilitate V-belt or chain adjustment. 


THE FALK CORPORATION, Milwaukee 8, Wisconsin 
MANUFACTURERS OF 


Motoreducers 
© Speed Reducers © Special Gear Drives ¢ Steel Castings 
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coil-itis ™ cured — chipping eliminated 


by PBLATECOILS 


to save 6 to 8 hours daily 


Use of Stainless Steel Platecoils in a phosphate coating tank at 
Sealed Power Corporation has as wa. eliminated a 6 to 8 
hour a day chipping job. The brass pipe coils formerly used 
became so coated with scale they had to be cleaned daily. 


Three Platecoils heat this tank as efficiently as four pipe coils 
and maintain desired temperatures throughout both shifts. 
Scale removal, when necessary, takes less than two manhours 
compared to 10 hours for pipe coils. 


PLATECOILE replace pipe coils 
for 50% of the cost 


% Coil-itis is the constant doctoring of wet processing tanks 
for pipe coil troubles. It can be cured easily by replacing pipe 
coils with Platecoils. Immediately, you will notice the differ- 
ence at Platecoils put new life and profits into your heat trans- 
fer processes. They heat or cool 50% faster and take 50% less 
space in the tank. They save as much as 50% in initial cost and 
50% in maintenance costs in addition to overcoming the limita- 
tions and operating difficulties of old fashioned and outmoded 
pipe coils. 


Bulletin P61 shows how Plate- 
coils are replacing hipe coils at a 
savings throughout industry. 


Send today for your copy. 


Platecoil Division, TRANTER MANUFACTURING, inc., Lansing 4, Michigan 


For fast shipment see your focal distributor 
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THE HUMKO CO. GETS EXACT SPEED CONTROL 


ON MIXERS WITH SPEED-TROLS 


Mr. J. H. Kirby, Vice-President of The Humko Co., writes: “In processing 
vegetable oil and shortening we must drive our mixers at various speeds... 
a Speed-Trol was installed for this purpose... we were so well pleased with 
its performance that we installed Speed-Trols on ALL of our vegetable oil 
mixers... Speed-Trols give the exact speed regulation needed for vegetable 


oil processing” 


Industry Names Speed-Trol Production Advantages 


In a nation-wide user survey of Sterling Speed-Trol Variable Speed Electric Power Drives: 


86% Increased Production. 48% Improved Product 
Quality. 64% Reduced Production Costs. 42% 
Modernized Equipment and Machines. 20% Reduced 


Spoilage and Rejects. 28% Increased Machine Ver- 
satility. 18% Increased Plant Safety. 34% Improved . 


Employee Morale. 62% Lowered Maintenance Costs. 


46% Saved Space. 18% Simplified Operations. 
16% Synchronized Operations. 

Investigate the possibilities of bringing some of these 
Speed-Trol production advantages to your plant. Ster- 
ling Engineering Sales Offices and over 400 Distributors 
and Service Shops throughout the nation effectively 
serve every industrial, commercial and agricultural area. 


There is a Sterling Electric Power Drive to Meet Virtually Every Requirement 


Sterling Slo-Speed Electric Power Drives—for geared low speed at its best 
Sterling Klosd and Klosd-Tite Motors—for constant normal speed at its best 


20-PAGE ILLUSTRATED CATALOG 
... Sterling Speed-Trol, Slo- 
Speed, Klosd and Klosd-Tite 
Electric Power Drives. Write 
for catalog No. G-413 


TERLING 


Plants: New York City 51 * Chicago 35 * Los Angeles 22 * Hamilton, Canada * Santiago, Chile 


ELECTRIC 
MOTORS 


Offices and distributors in all principal cities 


An important new component in the 
Sarnia Plant of Dow Chemical of 
Canada, Limited —a latex plant con- 
structed by Bechtel — went into pro- 
duction last December, 6 weeks 
ahead of schedule. 


CANADA 
: 


Helping in Canada’s growth 


Bechtel is assisting in Canada’s remarkable 
industrial growth, particularly in the fields of 
chemicals and petroleum, through services of 


...analysis, design, engineering, 
procurement and construction. 


CORPORATION 


BUILDERS FOR INDUSTRY 
Los Angeles + SAN FRANCISCO + New York 
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TRAMP IRON PULLED FROM 


LIQUID-CARRYING PIPES 


by ERIEZ Permanent Magnetic Traps 


Product Contamination, Machinery Damage 
and Production Tie-Ups Due to Loose Iron 


Stopped Automatically by 


The Eriez Permanent Non-Electric Mag- 
netic Trap, one of many types of Eriez in- 
stallations, was designed for economical, 
efficient protection against the passage of 
tramp iron through pipelines carrying 
liquids and semi-liquids. The powerful 
magnetic alloy, Alnico V, makes the trap 
suitable even for pressurized lines. 

Fine ferrous objects and large iron scraps 
are pulled from the liquids and held by the 
Eriez permanent magnets, protecting the 
product from contamination, protecting . 
pumps, screens, grinders, fillers, etc., from 
damage and protecting management against 
man-hour losses and production losses. 

The Eriez Pipeline Trap consists of a non- 
corroding metal housing and a specifically 
engineered magnet which is not affected by 
temperature. Cleaning is simply accom- 


Eriez Installations! 


Chocolate Protected Against Fine:Metal At Hooton 


plished by easily removing the face plate. 
This is the only maintenance. The Alnico V 
castings keep their power for a lifetime. 
There are no wires. No upkeep. The first cost 
is the last cost! The Eriez Trap is available 
with iron pipe threads or Sanitary threads 
in 2”, 2%”, 3”, and 4” pipeline sizes. 


Hooton Chocolate Company, well known 
chocolate manufacturer of Newark, N. J. 
provides positive and automatic quality con- 
trol in a line carrying liquid chocolate by 
installing an Eriez Magnetic Trap. The in- 
Stallation is able to remove ferrous particles 
so small that they could pass through a 300 


mesh screen! This simple, inexpensive assur- 
ance against product contamination by iron 
of any size is an example being repeated by 
food and chemical processors across the 
country. Not only product contamination but 
machinery damage and shut-downs caused by 
larger pieces of tramp iron are also avoided. 


NOW! FROM ERIEZ, PIONEERS OF MAG- 
NETIC EQUIPMENT... THE “MAGNALARM”, 
A MAGNETIC SEPARATOR WITH A BRAIN! 


Here is what the industry has been waiting for! The ‘‘Ma 

nalarm’’, just dovcioges Eriez, is a permanent magnetic 
Separator with a built-in “‘brain’’ that signals you automati- 
cally when a predetermined amount of tramp iron is caught by 
the separator, The alarm signal can consist of a light going on 
Or a bell ringing... or can shut down your machinery! 
Here is the maximum insurance against the danger presented 
when the separator is neglected by maintenance men. . . or is 
in a difficult ition... or catches an unforeseen amount of 
tramp iron. The problem posed by the fact that any magnet 
temporarily loses part of its ‘‘pull’’ when covered with tramp 
iron is now solved. The ‘‘Magnalarm’’, with its ferrometer 
brain, tells you when your magnet reaches the minimum efhi- 
ciency. You rest secure in the knowledge that your magnetic 
separator is always on guard . . . protecting you from an over- 
flow of tramp iron that can result in expensive fires, machinery 
damage and product contamination. The cost? Only a little 
more than a regular magnetic separator. Simple to install. 
Write for the free bulletin. You'll agree on reading all the 
details that the ‘‘Magnalarm”’ is the most revolutionary for- 
ward step in magnets since Eriez introduced the non-electric 


per t-type 


MAGNETS 
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Eriez Permanent Magnetic Super 
Sweeper removes dangerous tramp 
iron from floors, parking lots, ware- 
houses, etc. Four sizes in three mag- 


Super Sweeper keeps plant aisles, lots, etc. 
free from nails, scraps 


netic strengths. Manual or mechanical 


operation... yee can pull it, 
it or suspend it. Write for 


on this versatile trouble saver. 


Please send me the following bulletin:: 


I Eriez Non-Electric Magnetic Pipeline Trap....... Cc] 
| Eriez Magnetic Separators for the Food Industry. . [_] 
Super Sweeper Bulletin. 
Name 

1 Addr 

Title 


7 


ush 


ree bulletin 


Want more information? Free bulletins are yours for the asking... 


Send along the handy inquiry coupon below for complete information. 


ERIEZ MANUFACTURIVG COMPANY, 74G Magnet Drive, Erie, Pa. 
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Maleic Resin 


In making specialty resins such as modified 
maleics and phenolics, and in making a wide 
range of standard resin types, America’s leading 
resin manufacturers find Glycerine has many 
advantages. Glycerine greatly simplifies the resin 
producer’s problems of stock and handling. 

It is the most versatile of all the polyols, and 
therefore permits the resin manufacturer to make 
a variety of resins using just one polyol. 


Glycerine is also preferred because of its better 
cooking properties, because it makes control 

of the manufacturing process easier, and because 
it imparts superior properties to so many 

resin formulations. 


If you'd like detailed information on Glycerine’s 
chemical and physical properties, write for your 
copy of “Why Glycerine for Alkyd Resins and 
Ester Gums?”—Glycerine Producers’ Association, 
295 Madison Avenue, New York 17, N. Y. 


For more than 15 years, U. S. 
Industrial Chemicals Company, 
Division of National Distillers Products 
Corp., has used Glycerine to make 
“Arochem 520.” An exceptionally 
pale, high melting point maleic resin, 
Arochem 520 imparts to coatings the 
properties of hardness, gloss, 
water-resistance, adhesion, and color- 
retention. Many protective coatings 
manufacturers choose Arochem 520 
for a wide variety of formulations, 
particularly furniture lacquers, sanding 
sealers, and tin-decorating finishes. 
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G-E Cabinetrol” Panels 
Are Custom-engineered for 


Your Exact Specifications 


1. STANDARD COMPONENTS assure fastest possible production and delivery 
of your panels. Modern factory techniques speed completion of your order. 

2. YOUR REQUIREMENTS are followed exactly. Thorough examination and 
testing assure “‘job-tailored’”’ performance. 

3. EXPERIENCED G-E ENGINEERS—working closely with you -design the 
unit to meet your application. 

Cabinetrol panels are not costly, improvised modifications of some other 
type of control center. These panels form a standard low-voltage control 
system which handles all motor types up to 600 hp from a central location. 
You get the time-saving and money-saving advantages of standard compo- 
nents which are custom-assembled. 

For complete information, contact. your nearest G-E Apparatus Sales 
representative. Or write for the descriptive bulletin, GEA-3856. Section 
780-4, General Electric Company, Schenectady 5, New York. 

*Reg. trade-mark of General Electric Co. 
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Permutit lon Exchangers increase 
resistance to corrosion, also eliminate 
chromate waste disposal problem 


® Ford’s Kansas City aircraft plant 
keeps a sharp eye on every operation. 
Wings for Stratojets must have a 
perfect finish for aerodynamic smooth- 
ness ... one that holds up in rough 
service. 

Durable, hard coatings! The life of 


Ford’s anodic film, its appearance 
and corrosion-resistance depend on 
water quality in the bath makeup, 
rinsing and hot sealing. As in most 
plants, their water supply contains 
dissolved minerals. Slight traces . . . 
but enough to interfere with Ford’s 
rigid standards. 

New method investigated! 


engineers looked into the ion exchange 
process for demineralizing water orig- 


inated by Permutit. Here’s what they 
got with the help of Permutit engi- 
neers. 

Improved corrosion-resistance! 


Compact Permutit units (right) de- 
liver mineral-free hot seal and rinse 
water .. . at the correct pH for best 
corrosion-resistance. The anion ex- 
changer cuts chromate bills . . . recov- 
ers CrO, from dragout. This permits 
recirculating hot seals and rinses for 
big savings in fuel, water. 


Waste disposal problem ended! 


Recycling water solves most of the dis- 
posal problem. The balance is handled 
by the Permutit cation exchanger. It 
removes trouble-making aluminum 
from the anodizing bath at the rate of 


build-up. Wasteful draw-offs and 
dumpings are eliminated! 


Combine these advantages and you'll 
find that you should consult Permutit 
with your problem. Write to The 
Permutit Company, Dept. CE-7, 330 
West 42nd St., New York 36, N. Y., 
or Permutit Company of Canada, Ltd., 
6975 Jeanne Mance Street, Montreal. 
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Sometimes, 
all you need is 
the suggestion 


Mind you, we do not say that diatomite is the answer 
to your particular problem —but we do suggest that 
it may be. For it is, quite literally, amazing how often the 


unique properties of the finest diatomaceous materials (those which carry the Dicalite 
name) have proved to be the key to new products or better processes. Chemically inert, being 
practically pure silicon dioxide, very light in weight, with great surface area, Dicalite is 


used in filtering everything from antibiotics to zein; as a bulking agent and filler; 


as extender and as flatting agent; as a carrier and a diluent; and as insulation. As a 
filteraid, Dicalite provides a wide range of uniform materials which afford 


high throughput with filtration “sharp” enough to remove solids 
in the size range of bacteria. * We will be glad to aid you in any 


way we can. Our technical bulletins are free on request; we will 


forward samples, sufficient for ample tests, if you will tell us what the problem is. 
The services of our laboratories and technical department are yours 


without obligation in the working out of special problems. Just write us. 


DIATOMACEOUS MATERIALS 


GREAT LAKES 


DICALITE DIVISION, GREAT LAKES CARBON CORPORATION, 612 SOUTH FLOWER ST., LOS ANGELES 17, CALIFORNIA 


CueMicaAL 1954 


7 
‘ 
¢ 
] 


Corrosive fumes and gases play havoc with WRITE FOR THIS 
‘‘unprotected’’ structural steel walls and ceilings. FREE BOOKLET 
But the selection of a satisfactory protective ae a 
. ake 8 aint... 
coating isn’t always easy. A coating that ade- jouw io make asain going 
quately protects against fume ‘‘A’’ may fail in 0 get adequate protection at 


a week against fume “‘B.”’ minimum cost. Address Dept. 
BW354, The U.S. Stoneware 


Corrosion engineers know there is no ‘‘all pur- —Co., Plastics & Synthetics 
pose’’ protective coating. Wisely they steer clear —_ Division, Akron 9, Ohio. 
of products whose makers claim universal ‘‘acid 
and alkali’’ resistance, They have learned through 
bitter experience that all too frequently they end 
up ‘‘painting with applesauce.’’ 
The fact that Tygon Paint — first marketed in 
1939 — has grown increasingly popular with cor- 
rosion engineers, stems from two things: 

1. Ir Is A GOOD PROTECTIVE COATING 

2. WE’RE NOT AFRAID TO ADMIT ITS LIMITATIONS 
Used as it should be used and under conditions for 
which it is suitable, Tygon Paint will out-perform 
and outlast practically any coating on the market. ~ 
Fifteen years have proved it. 


Plastics and Synthetics Division 


355.0 
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Edward T. Thompson 


¢ A totally new adsorbent, made from crystalline zeolite, is 


being test marketed by Union Carbide. Processing removes water, 


leaves pores that preferentially adsorb small molecules over large, 


unsaturates over saturates, straight chains over branched. 


© Newly-formed Olin Mathieson Chemical Corp. will definitely 
build a new cellophane plant at Red Bluff, Calif. This is in addition 
to a 33 million pound plant announced for Kern, Ind. 


Northwest ammonia plant to use new process 


An entirely new ammonia synthesis developed 
by L’Air Liquide of France will be coupled with 
hydrogen production from Bunker C fuel oil via 
a ‘Texas Co. process at Columbia River Chemical’s 
proposed ammonia-urea plant near Walla Walla, 
Wash. Fluor Corp., which has the exclusive North 
American license for the French process, will de- 
sign and build the plant, expects completion late 
next year. 

Initial economic studies were based on an 
$11.5 million installation to make 160 tons of 
anhydrous ammonia, 110 tons of urea and 140 tons 
of ammonium sulfate daily. Actual capacity, how- 
ever, is expected to be somewhat greater. 

Fuel oil will be barged up the Columbia River. 
But provisions are being made for rapid conversion 
to natural gas as a source of hydrogen when and if 
it becomes available on an economical basis. 


Another green-up time for chlorophyll? 


Even the loss of outside sponsorship, caused 
by the break in the chlorophyll market, has not 
stopped chlorophyll research at Denver Research 
Institute. “Our preliminary studies held so much 
promise that we decided to continue the research on 


our own,” says Charles H. Prien, head of chemistry 
and chemical engineering at the institute. 


‘The most important finds so far suggest thera- . 


peutic uses for chlorophyllins in the treatment of 
tuberculosis and arthritis. Much of this work has 
been conducted by Joseph J. E. Schmidt. 


Ch tater @ 


In addition, DRI is concentrating its research 
in these five fields: 

¢ Deodorants—“Despite considerable unfavor- 
able publicity, there is every indication chlorophyll 
derivatives have high value in this field.” 

Foods—“‘There are encouraging indications 
of chlorophyll’s value both as a pigment and as an 
aid to nutrition.” 

© Catalysis—“It could be used as a catalytic 
agent in chemical processing. It has never been 
tried on a commercial scale. 

© Coatings—“It could be used in bags and for 
protective coatings on metals, foods, anything.” 

© Medical—Some aspects of the chemical struc- 
ture chlorophyll closely resemble those of a specific 
antibiotic. Also, chlorophyll derivatives tend to 
seek out tissue that is in a state of healing, a char- 
acteristic of cancer, ‘This indicates possible use as 
a carrier for taking radioactive materials to cancer- 
ous areas. 

Prien cautions that “it’s much too early to 
give results.” But DRI is prepared to carry research 
forward “to the point where we can interest another 
sponsor. In one field—therapeutic applications— 
there is already enough promise to warrant a spon 
sor taking over the project.” 


Why Hyperflow works 


In all its pilot plant work on the Hyperflow 
system for lifting solids, Union Oil Co. of Califor 
nia has used a tapered lift column to keep pressure 
drop per unit length constant from bottom to top. 


ts copyrighted under the general copyright on the July 1954 issue—Chemical Engineering, 330 W. 42nd St., New York 36, N. Y. 
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This maintains a constant gas velocity and avoids 
any turbulence within the line. 

Hyperflow, generally referred to as a “reverse 
gravity” solids conveyance, or mass flow, is directly 
contrasted to conventional dilute phase lifting in 
which particles are suspended and dispersed from 
each other in a gaseous transport medium. Upward 
movement of solid particles is essentially the same 
in appearance as the downward flow of a bed of 
the same material in a gravity feed line. 

In Union’s pilot unit, the 25 ft. lift line, oper- 
ating at 100 psi, on TCC pelleted catalyst, requires 
a taper from 12 in. at the bottom to 18 in. at the 
top. However, at higher pressure levels, where the 
expansion factor is less, there is less need for a 
tapered line. At 400 psi., according to Union, this 
factor would be so small that in almost every case, 
no taper would be needed at all. 

But taper requirements also depend on the type 
of solid being transported and on the gas vehicle. 
Pelleted materials require more taper than granu- 
lated and gas density and viscosity affect the fric- 
tion factor in the line. 

And Union is careful to emphasize that taper 
alone is not the heart of the system. By not fluid- 
izing granulated particles as they flow, and thus 
not introducing any relative movement between 
them, attrition loss is markedly cut. 


Private butadiene plant still undecided 


There’s been plenty of talk recently about the 
first privately-financed butadiene plant—to be built 
somewhere in Texas. But reports have been so con- 
tradictory that some of the true details have been 
obscured. Here’s the latest word: 

If built, and the chances seem pretty good right 
now, the plant will cost $26 million and have a 
combined capacity of 40,000 tons a year of buta- 
diene and alkylate. It will include oversized facili- 
ties to make possible future expansion to 80,000 
tous at an added cost of only $7.5 million. Buta- 
diene output will be priced at 14 c. per pound, as 
compared with the 164-17 c. per pound expected 
when private industry takes over government-owned 
butadiene plants next year. 

This big cut in selling price is not due to a new 
process, but to the fact that backers of the project 
are willing to accept a lower profit margin and a 
five year payout for the plant—rather a long time 
as chemical plants go. Engineering and economic 
studies by the Fluor Corp., Los Angeles, and by 
Purvin & Gertz, Dallas consulting engineers, show 
that this can definitely be attained. 

And backers have already been lined up, by 


William R. Staats & Co. of Los Angeles, for 100% 
of the equity money needed. Warren Petroleum 
Co. is expected to supply most of the raw materials. 

The only remaining hitch seems to be signing 
of firm contracts—or something very close to them 
—for 25,000 tons per year of butadiene. This is 
complicated by the fact that even if construction 
were started today, production could not begin in 
time to be used initially in the rubber plants gov- 
ernment is selling to industry. 

However, a definite shortage of butadiene is 
expected by sometime in 1956, mostly in such 
markets as plastics, nylon and plastic paints. It’s 
expected that users in those fields will be willing 
to contract now for production at that time. At 
least one such agreement has been negotiated. 


Titanium: new processes, plants, outlet 


A pair of new titanium processes, one for the 
metal, the other a mining operation, appear to be 
significant steps toward more economical produc- 
tion of the product. Both are of foreign origin. 

In Montreal, Canada, the Shawinigan Water 
& Power Co. has succeeded in making about 10 
pounds per day of high-grade titanium metal by a 
continuous electrolytic process. Construction of a 
larger pilot plant is now underway and should be 
finished this summer. If operations are successful 
in that unit, a third scale-up will follow, possibly to 
a unit big enough to constitute one cell of a com- 
mercial plant. Shawinigan is confident that its proc- 
ess will make possible much cheaper titanium. 

And in South Africa, the ‘Titanium Corp. of 
South Africa recently started operating an electro- 
magnetic plant to make up to 300 long tons of 
ilmenite per day. This process is claimed to be 
able to produce and deliver ilmenite at New York 
cheaper than Americans can produce it from their 
own deposits. 

Back in the U. S., a new company, Aero Metals 
Inc., has applied for a government loan (about $4 
million) to build a 1-ton-per-day titanium sponge 
plant. Aero’s process would be the same as the 
Bureau of Mine’s modified Kroll process—magne- 
sium reduction of titanium tetrachloride. But the 
chances are slim, according to one government 
official. Aero wants a loan to cover both construc- 
tion and initial operating expenses. Previous gov- 
ernment loans—to Du Pont, Titanium Metals Corp. 
and Crane Co.—were for construction costs only. 

But whether the Aero plant is built or not, 
the Office of Defense Mobilization is still vitally 


(Continued on page 112) 
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Stepless 5 to 1 man- 
ual feed rate adjust- 
ment while in opera- 
tion. 


%Proportioneers% Micro-Feeder answers the 
special needs of pilot plant or laboratory opera- ieienaion v8 
tions requiring continuous small quantity feeds creasing base rate. 
with “absolute” accuracy, independent of viscosity 
or system pressure variations. Here is a compact, 
accurate charging system or test unit which gives 
uniform, reproducible conditions and quick, accu- Micro-Feeder Applications 
rate prediction of the full scale end result. include... 

A precision ground plunger is forced into the : 
fluid-filled cylinder at a readily adjustable, pre- 1. Catalyst Testing 
determined rate. Since the fluid is forced out of the 2. Additive Injection 
cylinder by the uniform progress of the screw- 3. Carburetion of Fuels 
driven plunger, there can be no fluid loss due to : . 
valve action or changes in plunger speed. The be Eipteaine Mixture Analysis 
cylinder may be jacketed or insulated to maintain 5. Calibrating Instruments 
uniform conditions. The standard MicroFeeder is 6. Porosity Determination 
available in models for feeding from 1.0 cc to 800 cc 7. Laboratory Titration 
per hour and for maximum discharge pressures up 8. Injection of Vitami 
to 2000 psig. Special Micro-Feeders can be fur- » Injection of Vitamin Concentrates 
nished for other conditions. 9. Toxicity Measurements 


Ask for recommendations and Bulletin SM-3005-2. 
Write Proportioneers, Inc., 369G Harris Avenue, Providence 1, R. I. 


ROPORTIONEERS 


DIVISION OF B-I-F INDUSTRIES, INC. METERS 
BUILDERS IRON FOUNORY OMEGA MACHINE CO. © BUILDERS PROVIDENCE, FEEDERS 


CONTROLS 


TECHNICAL SERVICE REPRESENTATIVES IN PRINCIPAL CITIES OF THE UNITED STATES, CANADA, MEXICO AND OTHER FOREIGN 
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(GG) ENGINEERING REPORTS: 


ADVICE: Replace switches and fuses with compact GE RESULT: Reliable primary power service from main sub- 
switchgear designed with udequate interrupting capacity. station. Corrosion problems minimized. Pre-assembly of this 
Place the equipment in ventilated room to combat corrosion. metal-clad switchgear at factory cut installation time. 


G.E. helps convert wartime plant 


ADVICE: Replace open motors in corrosive areas with G-E Place this 500-kva load-center substation near 
totally enclosed, fan-cooled, corrosive resistant Tri-Clad* work load which is remote and in less corrosive atmosphere. 
motors. RESULT: G-E motors, such as these driving recircu- RESULT: Reliable power supply, fewer power lines from 
lating pumps, last longer, require less maintenance, primary station, selective fault isolation of secondary circuits. 
Reg. Trade-mark of General Electric Company. 
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ADVICE: Replace open pole lines for primary dis- 
tribution with armored cable. Install G-E double- 
ended load-center unit substation in ventilated room 
in center of load area. 


RESULT: Fewer and better protected primary lines, 
Selective tripping of load-center circuit breakers 
limits secondary power outages to faulty lines. Addi- 
tional units may be added in the future. 


into efficient fertilizer producer 


Step-by-step installation of G-E electrical system 
keeps production smooth at ex-superphosphate plant 


A large chemical company operates a superphos- 
phate plant built during World War II, which 
has been converted to the manufacture of a 
high-grade fertilizer. The plant’s electrical equip- 
ment needed to be replaced—and without inter- 
rupting production. 

General Electric engineers—-called in on the 
problem-—made an extensive plant survey and 
recommended a step-by-step electrical modern- 
ization program. The program as adopted 
combined latest techniques and modern equip- 
ment to effectively combat the extreme corro- 
sion caused by sulphuric acid, phosphoric dust, 
and other chemicals. 

In succession, a compact G-E primary sub- 
station was installed in a ventilated room — 


vulnerable power lines were replaced with G-E 
armored cable G-E unit substations were 
located near load centers to cut power losses-— 
and open motors were replaced by G-E totally 
enclosed motors designed for chemical service. 
Result: the company reports complete satisfac- 
tion with the system. 


Whether you plan to build, expand, or mod- 
ernize a chemical plant, you too can profit by 
the services of G-E specialists in application 
and field engineering. These and other spec- 
ialized engineering services are available to you 
through your local G-E Apparatus Sales repre- 
sentative. Call him early in your planning stage. 
General Electric Company, Schenectady 5, N. Y. 


662-4 


Engineered Electrical Systems for the Chemical Industry 


GENERAL ELECTRIC 
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interested in stimulating titanium production. Lat- 
est move was a plan to buy up any of the metal 
that becomes surplus to military or atomic energy 
needs. First purchases were from Du Pont (1.25 
million pounds) and Titanium Metals (600,000 
pounds). 


Major rival coming for phthalic anhydride 


First commercial production of isophthalic acid 
will begin in the middle of next year. By that time 
Oronite Chemical Co., a subsidiary of Standard 
Oil Co. (Calif.), expects to have its 50 million 
pound per year plant on stream at Standard’s Rich- 
mond, Calif., refinery. 

Starting with 95 + % m-xylene, Oronite will 
turn out a product containing 98%, isophthalic and 
2%, terphthalic acids. A 98% product from 95% 
feed results through oxidation of ethyl benzene 
and o-xylene, which drop out as benzoic acid dur- 
ing processing operations. 

Full development of isophthalic acid should 
open the door to small resin operators who have 
been handicapped by the high cost of equipment 
needed to process phthalic anhydride. Isophthalic’s 
low volatility in the alkyd kettle reduces acid loss 
and climinates the recessity for clesed kettles. 

Also, whereas phthalic anhydride resins dis- 
color rapidly above 500 F., alkyd resins made with 
isophthalic can be cooked at oil bodying tempera- 
tures as high as 600 F. without more than normal 
oil decomposition. Higher temperatures, of course, 
permit shorter cooking times. 

Most likely isophthalic applications are in fast- 
drying, thermally stable oil-modified alkyd resins 
(where the higher molecular weight resins attain- 
able enable manufacturers to produce superior alkyd 
vehicles at a lower cost than is possible using 
phthalic anhydride), low pressure laminating poly- 
esters, polyamide resins and alkyd oils. 

Price of commercial isophthalic is expected to 
be about 3 c. per Ib. higher than phthalic anhydride 
—currently at 20 c. per Ib. And since the major 
isophthalic markets are in the East, Oronite is 
establishing a large storage and distributing terminal 
in New Jersey. 


New treatment cuts phenol pollution 


Two unique features—tower design and type 
of solvent—highlight a new full-scale waste treat- 
ment unit just installed by Koppers Co. at its Fol- 
lansbee, W. Va., tar products plant. Liquid-liquid 
extraction removes 99% of the phenol present in 
the plant’s effluent water, reducing phenol content 


112 


to 0.005%. Previously, process water contained up 
to 0.3% tar acids. 

The new unit is the first commercial applica- 
tion of a Koch Kascade-tray tower in phenol-from- 
water separation. Advantages cited by Koppers are 
high stage efficiency, high liquid load and conse- 
quent high efficiency. 

But the new tower shares the stage with the 
new solvent employed—a light fuel oil fortified 
with pyridine type bases to increase the solubility 
of phenol in the hydrocarbon. Phenol, in turn, is 
extracted from the oil by caustic soda. Chemicals 
recovered are expected to offset part of the $30,000 
annual operating cost. 

Capacity of the half-million dollar plart is 
about 200,000 gal. of contaminated water daily. 
This is well over the average of 100,000 gal. a day 
now emanating from the Follansbee plant. 


Olin Mathieson—fourth biggest 


Merger of Mathieson Chemical Corp. and Olin 
Industries into Olin Mathieson Chemical Corp. 
has catapulted a new giant into our midst. Based 
on 1953 operating figures, the combine expects 
sales to top $500 million this year. Assets, too, 
exceed the half-billion dollar mark ($339 million 
for Mathieson, $233 million for Olin, as of last 
Dec. 31). 

Thus the new firm becomes the fourth biggest 
U. S. chemical company, ranking behind DuPont, 
Union Carbide and Allied, but well ahead of Dow, 
American Cyanamid and Monsanto. And there’s 
no indication that the new management means to 
stop there. As one Wall Streeter phrased it, all 
concerned “have a psychological feeling they want 
to be a second Du Pont.” 

First move toward this “goal” came in June 
1953 when the two firms formed the Matholin 
Corp. to make and sell hydrazine. Successful joint 
operations there definitely catalyzed the complete 
merger, which had been under consideration for 
about two years. 

The latest move’s immediate advantages for 
both parties are readily apparent. Mathieson’s raw 
material production fits right into Olin’s operations, 
particularly chlorine, caustic and ethylene for cello- 
phane and polyethvlene. And Olin, long a maker 
of ammunition and other defense goods, gets its 
oft-expressed wish for a broader operational base. 

Another important asset is that neither firm 
has competed with the other in any field. Olin’s 
$228 million sales last year were in metals and fab- 


(Continued on page 114) 
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FLUORINE 
Elemental Fluorine 


ACIDS 

Fluoboric Acid 
Fluosulfonic Acid 
Hydrofluoric Acid, Anhyd. 


ACID FLUORIDES 
Ammonium Bifluoride 
Potassium Bifluoride 
Sodium Bifluoride 


ALKALI FLUOBORATES 
Ammonium Fluoborate 
Potassium Fluoborate 
Sodium Fluoborate 


ALKALI FLUORIDES 
Ammonium Fluoride 


Sodium Fluoride, Tech. 
Sodium Fluoride, Reagent 


DOUBLE FLUORIDES 


Potassium Ferric Fluoride 
Potassium Titanium Fluoride 


Sodium Zirconium Fluoride 
Sodium Silico Flueride 


METAL FLUORIDES 


Aluminum Fluoride 
Aluminum Fluoride, Crystal 
Antimony Trifluoride 
Antimony Pentafluoride 
Barium Fluoride 
Cadmium Fluoride Nn 
Calcium Fluoride / 
Chromium Trifluoride 
Cupric Fluoride 

Ferric Fluoride 

Lead Tetrafluoride 


Mercuric Fluoride 
Manganese Trifluoride 
Molybdenum Hexafluoride 
Nickelous Fluoride 
Selenium Hexafluoride 
Silver Difluoride 
Strontium Fluoride 
Titanium Tetrafluoride 
- Tellurium Hexafluoride 
Tungsten Hexafluoride 
Zinc Fluoride 
Zirconium Tetrafluoride 


NON-METALLIC FLUORIDES 
Boron Fluoride Gas 


of these Fluorine Compounds 
do you need? 


for process uses for research 


GENETRON® ORGANIC FLUORINE COMPOUNDS 
Fiuoromethanes 


Boron Fluoride Phenol Complex 
Boron Fluoride Ammonia Complex 


Hydrofluoric Acid, Anhyd. High Purity 
Hydrofluoric Acid, Aqueous Tech. 
Hydrofluoric Acid, Aqueous, Purif. & Reag. 


Potassium Fluoride, Cryst. & Anhyd. 


Chromium Potassium Fluoride 
Potassium Zirconium Fluoride 


Potassium Aluminum Fluoride 


pst 


Magnesium Fluoride (not Optics! Grade) 


Boron Fluoride Ether (Diethyl) Complex 
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Boron Fluoride Diacetic Acid Complex Trichloromonofluoromethane CIF 
Boron Forde Piperdine Complex Tituaromethane (Fuoroforn) 
Fuori omplex Monochlorotrifluoromethane CCIF, 
tetramine Complex Fluoroethanes 
Boron Fluoride Monoacetic Acid Complex Difluoroethane (Ethylidene fluoride) CH; e CHF, 
Boron Fluoride Para-cresol Complex Difluoromonochloroethane CH, + CCIF, 
Boron Fluoride Triethanolamine Complex Tetrachlorodifluoroethane CCI, CCIF, 
Boron Fluoride Urea Complex Monochlorotrifluoroethane CH,CI ° CF, 
Sulfur Hexafluoride Trichlorotrifluoroethanes 
METAL FLUOBORATE SOLUTIONS Monochloropentafluoroethane CCIF, «CF, 


Fluoroethylenes 


Cadmium Fluoborate 
Difluoroethylene (Vinylidene fluoride) 


Chromium Fluoborate 


CH, = CF, 


Cobalt Fluoborate Dichlorodifluoroethylene CCl, = CF, 
Copper Fluoborate Trifluorochloroethylene CCIF = CF, 
Monochlorodifluoroethylene CHCI = CF, 
ndium rivoborate 

Fluorobromoethanes 
Lead Fluoborate Dibromodifluoroethane CH,Br CBrF, 


Nickel Fluoborate 
Silver Fluoborate 
Stannous (Tin) Fluoborate 


Fluorinated Acetic Acids and Anhydrides 
Dichloromonofluoroacetic acid Cl,FCOOH and 


Zinc Fluoborate and anhydride (CCI,FCO).0 
Monochlorodifluoroacetic acid CCIF,COOH and 
and anhydride (CCIF,CO),0 
Fluorinated Acetones 

Tetrachlorodifluoroacetone CCILF CO+CCIF 
romine Trifluoride. Trichlorotrifluoroacetone CCILF 
ide Dichlorotetrafluoroacetone CCIF, *CO+CCIF, 
lodine Pentafluoride Various Other Organic Fluorine Chemicals 


Through aggressive research and development, General Chemical sets the pace in 
fluorine chemistry . . . making more and more of these versatile chemical “tools” 
available so that your development program today can become tomorrow’s production. 


Listed here are a hundred organic and inorganic fluorine compounds which General 
presently offers. Many are produced in carload, tank car or other commercial quan- 
tities. Others are made in pilot plants or intermittently on a laboratory scale for 
experimental uses. For some of these, studies of properties are in early 
stages. General has a number of other fluorine products under investi- 
gation in addition to those on the list; thus the company is geared to 
serve you well—now—and in the future. 


That's why it’s wise to see General Chemical when your work indicates 
the need for fluorine chemicals. With fifty year’s experience in the field, 
we may be able to save you time, money and effort. 


For more information use the handy coupon. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION | 


40 Rector Street, New York 6, N. Y. 


Please send me more informatisn on 
| 0 Have a representative call on me. 
| (0 I am interested in using this product for. 

| Name. | 
| 

| 


Title 
Company. 


Address. 
City State 


Zone. 
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CHEMENTATOR ... 


ricated parts, industrial explosives, ammunition, 
cellophane, polyethylene, fine papers and other 
products. Mathieson, on the other hand, sold $244 
million worth of industrial chemicals (soda ash, 
caustic, chlorine, sulfuric acid, ammonia and meth- 
anol), ethylene and ethylene derivatives, agricul- 
tural chemicals and fertilizers, and pharmaceuticals, 
the last through its E. R. Squibb division. 

Final details and approval will be decided by 
the stockholders at a special meeting called for 
June 29. The proposed plan provides for stock- 
holders in both companies to receive one share of 
Olin Mathieson stock for each share held. Preced- 
ing the transfer, however, Mathieson stockholders 
will receive a 5% stock dividend. 


Coal gasification project due for new life 


There’s a very strong possibility that the Hydro- 
frac process for rejuvenation of oil wells—hydraulic 
fracturing of underground strata—will be adapted 
to underground coal gasification. 

Legal experts for the Interior Department's 
Bureau of Mines, Alabama Power Co. and Stan- 
olind Oil & Gas Corp. are now drawing up an agree- 
ment through which studies of underground gasifi- 
cation of coal will be re-started. If agreement can 
be reached, the Gorgas, Ala., gasification project, 
in standby since May 1953, will be put back into 
operation. 

The Bureau of Mines previously entered into 
a cooperative agreement with Stanolind and the 
Halliburton Oil Well Cementing Co. to use Hydro- 
frac to prepare a passage in the coal bed prior to 
ignition and gasification. But when Congress denied 
funds to gasification projects, the experiments 
couldn’t be carried out. 

Alabama Power's interest in gasification is as an 
efficient way to use its coal reserves for generating 
electric power. Stanolind—which also has coal re- 
serves of its own—would naturally be interested in 
gasification as a source of synthesis gas, especially 
since its recent acquisition of the Carthage Hydro- 
col installation in Brownsville, Tex. 


A twenty-nine way stretch 


One of the last companies to get into the 
bidding on government-owned synthetic rubber 
plants, and certainly the most thickly-populated, 
is the American Synthetic Rubber Corp. Owned 
jointly by 29 companies which authorized a total 
capital of $6.6 million, the new firm submitted 
only one bid, for a GR-S plant. 

Leader in the ventwe was Thomas Robins, 


Jr., president of Hewit-Robins, Inc., and Kentucky 
Synthetic Rubber Corp. But the biggest share- 
holder in the combine is American Cyanamid ($2 
million )—also the only nonconsumer of rubber in 
the group. Cyanamid will market its portion 
of plant output to customers outside the coalition 
through its technical service sales organization. 

Subscriptions by the 29 companies ranged 
upward from $5,000. If a plant is obtained, each 
consumer-stockholder will receive a basic allotment 
of about 500 tons of rubber per year per $50,000 
of investment. However, any allotment can be re- 
fused without penalty. 

Why was the group formed? According to Mr. 
Robins, “The combination of American Cyanamid’s 
outstanding research facilities and background in 
petrochemicals research, with the group’s plant 
operation know-how, gives reasonable assurance 
that American Synthetic, if it gets a plant, can con- 
tribute much to the future development and im- 
provement of synthetic rubber.” 


Water reclaiming insures constant supply 


For many, California’s water problem far out- 
strips its smog and traffic miseries. To help ease 
the acute shortage in one community, Ventura, 
Shell Oil Co. is building a plant to take waste 
water being discharged into the ocean from the 
city’s sewage disposal plant and reclaim it for indus- 
trial use at a maximum rate of 2 million gallons a 
day. 

This is the first such plant built in the West 
by a private company. By agreement, Shell will pay 
for plant operations for 20 years, at which time 
title goes to the city. In exchange, Shell will receive 
free water during the 20 year period. 

In the first stage of water reclamation—stage 
filtration—sewage water filters through six feet of 
graded rock in each of two tanks to remove some 
of the larger solids. Next it is dosed with chemicals. 
These inactivate bacteria and mix with microscopic 
foreign elements, adding to their weight so they sink 
to the bottom. 

Final purification, including chlorination, is 
similar to that used in conventional water filtration 
plants. And effluent water, though destined only 
for industrial uses, is pure enough to drink. 

Initial production is scheduled at 1.5 million 
gallons daily, all for Shell’s use. This output will 
largely eliminate the need for emergency wells 
during the summer and will allow the city to 
allocate more water to residential areas. 
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MATHIESON 
SULPHURIC 


Palmerton, Pennsylvania 


Beaumont, Texas 
§ Port Arthur, Texas 


Transportation techniques, from plants and key 
shipping points, to fit your requirements. 

Tank car deliveries available from the seven 
shipping points listed above, with tank 

trucks, tank barges and tank transports 
available in certain areas. 


HERE'S WHY... 


Quality chemicals, pLus dependable 
delivery schedules, pius flexibility in 
handling spent acid problems, add up to 
why you can buy to better advantage 
from Mathieson. 


ig MATHIESON CHEMICAL CORPORATION 


Mathieson Industrial Chemicals Division 
Baltimore 3, Maryland 
MATHIESON 


CAUSTIC SODA + SODA ASH «+ CHLORINE + SULPHUR + SULPHURIC ACID + BICARBONATE OF SODA 
2255 SODIUM NITRATE + NITRIC ACID + SODIUM METHYLATE + AMMONIA + HYPOCHLORITE PRODUCTS 
DRY ICE AND CARBONIC GAS «+ ETHYLENE GLYCOLS AND OXIDE + METHANOL + SODIUM CHLORITE 
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Lignite: Fuel and Chemicals 


New dryers (above) prepare lignite for use as 


fuel in electric power generators. But product’s biggest 


future may be as a source of commercial tars. 


For the first time lignite is being 
used te generate electric power for 
smelting aluminum—at Aluminum 
Co. of America’s new 90,000 ton 
per year Rockdale, Tex., works. 
When producing at capacity this 
plant will use nearly 5 million 
kwhr. of electricity daily. 

But that’s not all. Alcoa is look- 
ing forward to the day it can ob 
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tain tars of commercial value by 
low temperature carbonization of 
the lignite before it’s used for fuel. 
Pilot plant studies are now being 
conducted at Rockdale. 

Both the drying and carboniza- 
tion processes were developed by 
V. F. Parry of the Bureau of Mines 
in cooperation with Texas Power 
& Light Co. and Alcoa. For now, 
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the power facilities-run by TP&L 
—use dried lignite, not lignite char, 
the end-product after carbonization. 

Crushed raw, wet lignite. is sus- 
pended in the drying column in a 
turbulent state. It’s dried by the 
combustion products of lignite dust 
with air and recirculated gases, 
which enter at about 1,500 deg. F. 
and 3 psig. ‘The exit temperature 
is normally about 300 deg. F. Ap- 
proximately 94 percent of the dried 
dust settles out in a primary sepa- 
rator, the balance in a secondary 
cyclone separator. 

Dried lignite dust is fed to the 
carbonizer, resulting tars being 
recovered by a tar-condensing sys- 
tem. No commercial worth has 
been established for these tars yet 
since they have never before been 
available in sufficient quantities to 
justify large-scale research. But the 
experience gained during the next 


_ several months of pilot plant opera- 


tion is expected to determine the 
economics of the process, as well as 
4 design for a commercial unit. 
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Air, Water, Power—Plus Engineering Skill 


This new ammonium nitrate plant is Iceland’s 


entree into chemicals. 
power keeps costs in line. 


Technical and economic assist- 
ance provided by the United States; 
equipment built in Switzerland, 
France, Italy and England; locally 
developed hydroelectric power— 
these are keys to the success of Ice- 
land’s first venture into chemical 
manufacturing. 

Seen above is the new ammo- 
nium nitrate plant of Aburdarverks- 
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Small by U. S. standards, cheap 


midjan H. F. (The Fertilizer Plant, 
Inc.),,which went into production 
this spring. It parlays air, water 
and power into fertilizer, via elec- 
trolytic hydrogen, air fractionation, 
ammonia synthesis, ammonia oxi- 
dation to nitric acid and reaction 
of ammonia with acid to make 
crystalline ammonium nitrate. 
The new plant, built at a cost 


of $74 million, is Iceland’s largest 
single industrial facility. Consult- 
ant Charles Owen Brown collabo- 
rated with Singmaster & Breyer of 
New York in plant design and 
project management, 
> Based on Power—Iceland’s most 
important natural resource is hydro- 
electric power. Water flow is de- 
pendable the year round, and the 
power industry has several modern 
stations. In fact, power for the fer- 
tilizer plant—to the tune of 16,000 
kw.—comes from a new generating 
station of the Sog Power Co. 
Taking advantage of the avail- 
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WHAT’S HAPPENING ... 


POWER is supplied to hydrogen cells through these rectifier controls. 


ability of cheap power, the new 
venture converts Iceland's economy 
from a net importer of nitrate to 
a net exporter. While this plant 
is small compared with U. S. stand- 
ards—-30 tons per day of ammonia, 
70 tons per day of nitrate—its sur- 
plus’ production over domestic 
needs is expected to be competitive 
in the world market. 
> Process Technology—With a sin- 
gle major exception, plant opera- 
tion is based on modern, but 
otherwise conventional, process 
technology. Hydrogen is made by 
electrolysis of water in 384 cells. Ni- 
trogen comes from a L’Aire Liquide 
air separation plant. (Byproduct 
oxygen is at present wasted.) 

Ammonia is synthesized from ni- 
trogen and hydrogen at 5,150 psi. 
Part of the ammonia is oxidized 
with air to get nitric acid. 

Novel step in the process is the 


way that ammonium nitrate is 
made, ‘The new plant uses a con- 
tinuous two-stage crystallization sys- 
tem in which the anhydrous am- 
monia and 60-percent nitric acid 
react, with the liberation of enough 
heat to evaporate all the water in- 
troduced by the nitric acid. Evapo- 
ration is divided between the two 
stages. Crystalline product, which 
is relatively uniform and dust-free, 
is coated with diatomaceous earth. 

Watch for a detailed, illustrated 
description of this plant’s opera- 
tions in an early issue. 


New Company Begins 
New Oil Refinery 


Construction has started near 
Montreal on a complete $20 mil- 
lion, 20,000 barrel per day refinery 
for a new oil company, Canadian 
Petrofina, Ltd. M. W. Kellogg 


Co., New York, is designing the 
major part of the processing units, 
all with flexibility to handle both 
Middle East and Venezuelan 
crudes. 
Processing facilities, to be built 
by Canadian Kellogg Co., Ltd., 
include a 20,000 bpd. topping unit, 
,vacuum flashing capacity of ap- 
proximately 10,000 bpd., a 4,000 
bpd. visbreaker, a 3,600 bpd. cat 
reformer, catalytic . polymerization 
and alkylation units, a 2,500 bpd. 
distillate treating unit and a 6,500 
bpd. gasoline treater. Completion 
is scheduled for the latter half of 
1955. 


GAF Schedules New 
Chlorine-Caustie Plant 


Pians have been completed by 
General Aniline & Film Corp., 
New York, for construction of a $3 
million, multi-product, chlorine 
caustic plant near Linden, N. J. 
Much of the output will be used 
in the company‘s dye and chemical 
operations at Linden and at Rens- 
selaer, N. Y. Additional production 
will be available for sale. 

Rated capacity of the plant will 
be 26 tons of chlorine per day. 
But it will also produce high purity 
caustic soda in flake form and in 
50 percent solution, caustic potash 
in flakes and in 45 percent solu- 
tion, muriatic acid and sodium 
hypochlorite. 


Hydrogen Peroxide 
Coming by New Process 


Solvay Process Div. of Allied 
Chemical & Dye Corp. has a new 
method for making hydrogen per- 
oxide. In contrast with older elec- 
trolytic processes, it involves 
chemical oxidation using raw ma- 
terials mainly available within the 
Allied organization. ‘The company 
believes that its new process is the 
most advanced and efficient that 
has been developed to date for 
manufacture of hydrogen peroxide. 

Engineering and design work for 
a new plant employing the method 
is already undet way. It will be 
installed at one of Solvay’s present 
plant locations. 
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How STRONG COBB & CO. 
CUT DRY BLENDING TIME BY 


Dry ingredients blend thoroughly and uniformly in p+ twin shell blenders* ~ eT “ 
in only 1/10 the time required by other dry blenders, according to Strong 
Cobb & Co. Inc, Cleveland. They also pointed out that p4c twin shell 
blenders are much easier to clean than other blenders. ft. pte blender. Twin shell 
Strong Cobb manufactures drugs and pharmaceuticals to private formulas. blenders have no inside baffles 
Thorough blending, consistant uniformity from batch to batch, and clinical ‘*° ‘@P material. 
cleanliness are, of course, all-important to such products. 
“We would recommend the twin shell blenders to others,” say Strong Cobb. 
“For all types of mixes, they are fast, clean and positive. Loading and unload- 
ing is quick and easy.” 
Your mixing operation may call for a standard p-k twin shell dry blender, 
screw-feed or intensifier model. Perhaps a double cone or ribbon blender may 
be right for you. Because 4 manufactures all three kinds, you can be sure 
of impartial information to help you select the right blender to fill your needs. 
Write now for Catalog No. 12, which includes complete engineering data 
—or send samples of materials for analysis of blending. 


the Pafferson-Kelley Co., inc. 


2835 170 Lackawanna Avenue, East Stroudsburg, Penna. 


101 Park Avenue, New York 17 * Railway Exchange Building, Chicago 4 * 1700 Walnut Street, Philadelphia 3 * 96-A Huntington Avenue, Boston 16 * and other principal cities. 


CHEMICAL ENGINEERING—July 1954 


> 
> 
en 
- 


New Styrene Entry Takes Different Tack 


Undaunted by warnings that styrene plants must 


be big, a new producer has just gone on stream with a 
process especially designed for medium-size operations. 


Although probably the smallest 
styrene monomer producer in the 
country, Foster Grant Co. (head- 
quarters at Leominster, Mass.) has 
accomplished something none of 
the big boys has—complete vertical 
integration. With the opening of 


Alkylation, ethyl benzene purification and dehydrogenation are first steps to styrene. 


its new styrene plant in Baton 
Rouge, La., recently, the company 
became the first to combine produc- 
tion of monomer with molding 
of finished polystyrene consumer 
goods. 

And the final step came via a 


SIMPLE PROCESS FLOW through three major plant areas is an important feature of this latest styrene monomer plant. 


new monomer process. The plant 
is the first of its type to operate 
without license from Dow Chemi- 
cal Co, and the first since before 
World War II to be built with- 
out government subsidy.* What's 
more, Foster Grant will have in- 
vested only $4 million when ca- 
pacity production of 24 million 
pounds a year is reached. Most 


* Carbide and Carbon Chemicals Co. 
has also made styrene without a Dow 
license, but started with acetaldehyde 
rather than ethylene and benzene. 


Ethylbenzene Processing 


Polyethyloenzene 


Benzene 


talyt 
Azeotropic Alkylotion. Purification (minor) Woter 
Orying Tower Reoctor j 


Refrigerated 
Hydrocarbon 
Seporotor 


Crude 
Styrene 
Oil- Water 
~~-Deconter 


Dehydrogenation 
Benzene Y 
« 


OPERATING COSTS... 
AND PLANT LOCATION 


The ability of a company to make and maintain 
cost reduction is especially significant now that 
vigorous competition and a buyers’ market are 
back. 


Shrewd selections of plant locations that take 
advantage of new developments, available man- 
power, transportation, low-cost power and mate- 
rial handling, can well mean the difference in a 
healthy profit or a ruinous loss, 


In locating plants and facilities that provide a 
low basic operating cost, there is no substitute for 
experience. Brown & Root’s years of backlog in 
the process industries embraces location studies, 
engineering, and construction of plants in a great 
variety of endeavor. Brown & Root's client list 
takes on the aspects of a “Who's Who” in Industry. 


If you are planning new construction or expan- 
sion, Brown & Root’s experience in fast, economi- 
cal completion can benefit you. A call from you 
will put Brown & Root’s planning experts at your 
disposal. No obligation, of course. 


A large part of Brown & Root’s activity has centered 
around the process industries in the design and con- 
struction of plants for heavy chemical, petroleum, 
petro-chemical and organic chemical fields. 


BROWN & ROOT, INC. 


Pp. BOX 3, HOUSTON 1, TEXAS 
BROWN NEERING CORP, @ BROWN & ROOT MARINE OPERATORS INC, 


BROWN-BILT 


Associate C 
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WHAT’S HAPPENING... 


FIVE TOWERS are necessary to pure 


experts have heretofore maintained 
that the minimum size plant 
needed for economical operations 
would cost $10 million. 
> Similar But Different—In many 
ways the new process resembles 
Dow’s. Benzene and ethylene are 
alkylated to ethyl benzene. This is 
then dehydrogenated to styrene 
monomer, which is separated by 
vacuum distillation from unreacted 
ethyl benzene. 

But in several details, Foster 


Grant’s method is unique, enough 
so that there is no question about 
possible patent infringements. 
First, the design of the dehydro- 
generator is based on early German 
patents, bolstered by original work 
done by the company’s engineers. 
Secondly, arrangement of the dis- 
tillation equipment is extremely 
simple and is giving more effective 
and more economical separations. 
Finally, in the styrene purification 
step, hydroquinone is used to in- 


hibit polymerization rather than 
the elemental sulfur used by Dow. 
> How It’s Done—Both starting ma- 
terials come from Esso’s near-by 
refinery, benzene in tank cars, ethyl- 
ene via pipeline. After azeotropic 
drying of the benzene, the reactants 
are mixed with aluminum chloride 
catalyst and a small amount of ethyl 
chloride in the alkylation reactor 
(see flowsheet). Alkylation prod- 
ucts are roughly 35 percent ethyl 
benzene, 15-20 percent polyethyl 
benzenes and 45 percent unreacted 
benzene. 

Three-stage purification of ethyl- 
benzene follows. Pure EB is sent 
to the catalytic dehydrogenation 
section of the plant. Benzene from 
the first fractionator and polyethyl 
benzenes from the third—by vac- 
uum distillation—are recycled to the 
alkylation reactor. 
>Steam Plus Heat-—It’s necessary 
to add about 2.6 Ib. of steam per 
Ib. of ethyl benzene prior to de- 
hydrogenation in order to reduce 
the partial pressure of the products. 
This mixture is then heated and 
passed over an iron oxide catalyst 
(Shell 105). Hydrogen splits off 
and the reaction products—now 
mostly styrene monomer and un- 
reacted ethyl benzene—are con- 
densed. 

Processing in a novel, four-way 
tower is the next step. The con- 
densed products are scrubbed, re- 
frigerated and decanted from the 
water. Hydrogen gas is vented from 
the top. A 35-40 percent styrene 
yield (based on ethyl benzene) is 
obtained. 
> Tough Separation—By far the 


Final is difficult because heat monomer so readily. 


Vacuum Distillation 


Styrene 
(99 83% pure) 


Tors ond - 
Batch Catalyst 
Distitlotion 
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Styrene Purification 
Ethylbenzene 
(recycled) 


regular maintenance at more 


Gar Fépair shops. located 


tion for bulk liquids. 


The. 47,000 tank cars of the. 
GATX fleet are given 


than 30 General American 


throughout tha U.S.A. 
No car is ever than a 
few hours away from 4 
General American shop. 
There, tank car experts 
can service the 200-plus 
types of GATX cars with 
specialized tools, jigs and 
fixtures, testing equip— 
ment and replacement parts. 
These car repair shops 
use the facilities and 
experience developed in 
building the fleet. They 
work with the traffic 
and mechanical departments 
to supply an integrated 
tank car service, giving 
shippers great flex- 
ibility of car types and 
dependable transporta— 


A 
a 
i 
i 
Car repair shops \G_ETX7 GENERAL AMERICAN TRANSPORTATION CORPORATION | 
throughout \ 135 South La Salle Street, Chicago 90, Hfinois 


WHAT'S HAPPENING 


most difficult step ia making sty- 
rene monomer is separating it from 
unreacted ethyl benzene. Com- 
pounding the problem is the fact 
that styrene polymerizes so easily. 
Therefore, both vacuum distilla- 
tion and a polymerization inhibitor 
are required to overcome the effects 
of high pressure drop and the large 
number of plates. 

Foster Grant has overcome the 
situation by first distilling off the 
small amount of benzene-toluene 
present, then adding hydroquinone 
as an inhibitor and vacuum distill- 
ing in a series of three columns 
which operate as a single tower with 
70 theoretical plates. Ethyl ben- 
zene recovered is recycled to the 
dehydrogenation reactor and styrene 
monomer, mixed with tars and 
catalyst, goes to run-down tanks. 

As large enough monomer quan- 
tities are accumulated, a final sepa- 
ration is effected from the tars and 
catalyst by batch distillation. Sty- 
rene—over 99.8 percent pure—is 
then refrigerated and shipped to the 
company’s Leominster, Mass., plant 
for polymerization. 

polymerization inhibitor is 
also required during the shipping. 
Like Dow, Foster Grant uses p-tert- 
butyl catechol. 
> Maximum Standardization—Spare 
parts required have been kept to a 
minimum by an all-out effort to 
standardize both equipment and in- 
struments. For instance, only two 
major pump types are used, one 
filling 80 percent of the plant's 
needs. Also, all relief valves, flow 
controllers and recorders are of one 
standard design. 

Manpower requirements are min- 
imized, too, by emphasizing auto- 
matic controls. Four skilled oper- 
ators per shift handle all the units. 
In addition, three engineers, headed 
by plant manager F. Drew May- 
field, are responsible for planning 
and supervising over-all operations. 
>For the Future—All styrene 
monomer made in this Baton 
Rouge plant is captive production, 
at least for now. But company 
management is already talking 
about expansion. If and when that 
happens, Foster Grant fully expects 
to become an active seller of this 
important chemical intermediate. 


124 


California Sunshine at Work 


Convair’s solar furnace can produce tempera- 
tures as high as 8,500 deg. F. for testing properties of 


metals and ceramics. 


Hottest spot on carth—that’s 
the focal point of this solar furnace 
now being used by engineers at 
Consolidated Vultee Aircraft Corp. 
for testing basic properties of mate- 
rials at high temperatures. 

With ideal sky conditions, esti- 
mated temperature at the y-in.- 
dia. focal point of the parabolic re- 
flector is 8,500 deg. F. This is well 
above temperature levels achieved 
by the oxyacetylene torch (5,800 
deg.) and the carbon are (6,300 
deg.) .* 

Basic part of the solar furnace is 
the 120-in.-dia. polished aluminum 

*Combustion of hydrogen and fluo- 


rine will give flame temperatures in 
the 8,000-9,000-deg. range. 


mirror. Radiation from the sun is 
collected by the mirror and _ re- 
flected to the focal point at a dis- 
tance of 34 in. from the center of 
the mirror. 
> Follows the Sun—In order to 
keep the focal spot in one location 
over an extended period of time, 
the mirror is mounted in a gimbal 
ring so that the polar axis of the 
mounting is parallel to the earth’s 
axis. A clock mechanism driven by 
a synchronous motor coordinates 
movement of the mirror with that 
of the sun. 

Sky haze and clouds greatly re- 
duce the efficiency of the solar 
furnace. In order to obtain more 
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TOP ENTERING . . . turbine and paddle 


types. Sizes | to 500 HP, 


i 

SIDE ENTERING ... for tanks up to 5 
million gallons, | to 25 HP, 


IF THIS HAPPENS in your plant, will you have to junk the 
entire mixer because of ruined gears, bearings, and other 
parts? Mixer gears can wear out fast—unless they're pro- 
tected from continuous buffeting of tank liquids, as well as © 


from accidents. See below. 
PORTABLE... electric or air driven, 
More than 30 models, % to 3 HP, 


Even an ACCIDENT can’t hurt the gears in this fluid mixer! 


why you cut costs with LIGHTNINs. 
Versatility, for example. The turbine- 
type LIGHTNIN Mixer you buy today can 
keep on serving you even if your process 


years and years of trouble-free, low-cost 
operation with LIGHTNIN Mixers. 
There are many more good reasons 


Specify LiGHTNIN’ Turbine or Paddle 
Mixers—and you'll never have to worry 
about shaft flexure being transmitted to 
the gears of the speed reducer. 


Even if one of your operators acciden- 
tally drops a sack of solid material into 
the tank while the mixer is running, the 
shock load never gets back to the vital 
parts of the mixer drive. 

Notice how the mixer shaft passes 
through the hollow quill of the speed 
reducer. 

See how the mixer shaft and hollow 
quill are connected at only ove point—by 
a flexible coupling. The coupling soaks 
up all the strain . . . isolates and protects 


1, SPEED REDUC- 
ER GEARS are 
protected in 
UGHTNIN Mixers, 
by this hollow. 
quill construction. 
Driven by geors, 
the quill shoff 
turns on its own 
heavy-duty bear- 
ings. 


2. MIXER SHAFT 
passes through the 
quill, Shoft turns 
on its own sepa- 
rate bearings. 
Shoft and quill 
are connected by 
@ torsionally resil- 
ient flexible covu- 
pling (arrow). 


3. SHAFT FLEX 
(greatly exagger- 
oted here) can 
neverreach gears, 
becrings, and 
other parts of 
speed reducer, 
All shock loads 
ond stresses ore 
absorbed by the 
flexible coupling. 


should change tomorrow. You can 
change the tank mounting, shaft, impel- 
lers, to meet new mixing requirements, 
You can even interchange speeds—by re- 
placing two easy-to-get-at gears. 
Finally, you're protected process-wise 
when you choose LIGHTNIN Mixers. 
Every LIGHTNIN is unconditionally guar- 
anteed to do the mixing job right. 
Your LIGHTNIN Mixer representative 
can tell you more about the long-term 
savings you can make with LIGHTNINs. 
You do not obligate yourself in any way 


the gearing. 


That’s one big reason why you get —so why not give him a call right now. 


(0 DH-50 Laboratory Mixers 

DH-51 Explosionproof 
Laboratory Mixers 

(1) 8-102 Top Entering Mixers 
(turbine and paddle types) 


( 8-103 Top Entering Mixers 
(propeller type) 


Mixers 


GET THESE HELPFUL FACTS ON MIXING 
UGHTNIN Catalogs contain practical 


MIXING EQUIPMENT 


128-g Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


Please send me, without obligation, catalogs checked at left. 


data on impeller selection; sizing; (1) 8-104 Side Entering Mixers Name. Title 
best type of vessel; installation and (1) 8-105 Condensed Catalog 
operating hints; full description of ee (complete line) Company 
LIGHTNIN Mixers. Yours without obli- ‘eee =) B-107 Mixing Doto Sheet 
r Address 
gation. Check and mail coupon today. ( 8-108 Portable Mixers 
MIXCO fivid mixing specialists (electric and air driven) City. Zone State 
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WHAT’S HAPPENING ... 


REFRACTORY samples fail under intense radiation of solar furnace. 


dependable performance, Convair 
plans to move the equipment from 
its present San Diego, Calif., loca- 
tion to a nearby mountain top— 
possibly Mt. Palomar—where sky 
conditions would be vastly superior. 
> Materials Testing—The solar fur- 
nace is eminently suited for testing 
materials at high temperatures. 
The heat is “clean”—there is no 
interference from combustion prod- 
ucts or other possible contami- 
nants. Nor is there any interfer- 
ence from electric or magnetic 
fields. Heat-treating or melting and 
freezing of samples can be observed 
up to the highest temperatures 
available, and heating and cooling 
times are very short. And any other 
type of furnace which even ap- 
proaches these temperatures would 
face the problem of preventing the 
furnace structure itself from melt- 
ing. 

Materials to be tested can be 
enclosed in a quartz envelope filled 
with any desired atmosphere, The 
glass itself, outside the focal point, 
is not destroyed by the high tem- 
peratures at the focal point within. 

A bridge structure spanning the 
mirror a short distance beyond the 
focal spot supports the specimen 
holder. After part of the sample 
melts, adjacent regions are moved 
into the focal spot by means of a 
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motor-driven screw. The bridge 
also supports a cylindrical barrel 
about 18 in. in diameter. This is 
used to shade a part of the mirror 
from the specimen so that the in- 
tensity of solar radiation concen- 
trated on the specimen can be 
controlled. 

The mirror has a central opening 
22 in. in diameter which permits 
easy observation of the focal spot 
area from a position on the ground 
behind the mirror. A_ telescope 
mounted at this opening permits 
the observer to see details of heat- 
ing or melting, magnified about 20 
times. 

Convair is testing many different 
kinds of materials, both ceramics 
and metals. Information developed 
in this program is expected to be 
of great value in solving problems 
associated with engines and fric- 
tion. 


New Tests Completed on 
Sea Water Distillation 


Thermocompression distillation 
of sea water into drinking water 
will soon be more rapid and eco- 
nomical, according to the Army’s 
Engineer Research and Develop- 
ment Laboratories, Fort Belvoir, 
Va. Recent tests by ERDL have 


determined the most effective 
means of controlling scale forma- 
tion in equipment—until now the 
greatest obstacle to an economical 
process. 

In the thermocompression 
method, steam from boiling sea 
water is compressed and recycled 
to maintain the boiling action. As 
latent heat is transferred, the steam 
condenses to form pure, salt-free 
distillate. Scale deposited on evap- 
orator tube surfaces, however, has 
in the past doubled the cost of 
distillation due to lost capacity and 
efficiency, and the additional labor 
and materials required. 

Now Army scientists have found 
that frequent descaling with citric 
acid while distillation is in progress 
is the key to indefinite mainte- 
nance of production in field units. 
They've devised a simple procedure 
that minimizes corrosion hazards 
of the acid, time out for cleaning 
and other interferences. 

In addition, the investigation 
showed that descaling can be re- 
duced to a minimum in permanent 
or semi-permanent installations by 
using brine stabilization equip- 
ment. This method provides a 
stabilizer of suspended solids on 
which the greater part of the scale 
is deposited. In some instances it 
has increased unit production 
twenty times. 


New Instrument Plant 


Will Cost $4 Million 


Plans to build “the world’s most 
modern instrument plant” near 
North Wales, Pa., have been com- 
pleted by Leeds & Northrup Co. 
of Philadelphia, Pa. Total cost will 
exceed $4 million. 

Construction is scheduled to 
start in the early fall, with occu- 
pancy late in 1955. About 1,300 
of the firm’s 3,100 employees will 
be at the new location—the com- 
pany’s first non-Philadelphia plant. 

Facilities will be provided for the 
manufacture of Micromax and 
Speedomax recorders and control- 
lers. Space is also planned for load 
frequency control, as well as for 
supporting units engaged in en- 
gineering, industrial enginecring, 
inspection and shipping. 
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Ferric iron removed 


from hydrochloric acid 


Illeo-Way laboratory develops economical process 


to remove ferric iron from hydrochloric acid by 


ionXchange. Only water needed to regeneratc¢ resin. 


Removal of ferric iron from hy- 
drochloric acid by ionXchange is 
both economical and commercially 
feasible. 

The method, developed in IIlco- 
Way’s laboratory during recent stud- 
ies of solution purification, involves 
passage of the acid through a tank 
ani lined and containing ion- 

change resin. 

The process is interesting, espe- 
cially from the standpoint of econ- 
omy, since only water is used to 


regenerate the resin. The only costs 
involved are for resin amortization 
and slight acid losses. 


In developing the process, IIlco- 
Way technicians recognized that 
the usual iron contamination in 
hydrochloric acid existed as a com- 
plex anion (FeCly). The problem 
was to find a suitable anion ex- 
change treatment for commercial 
operation. After many trials in the 
laboratory, treatment was discovered. 
After treatment, the acid is water- 


PURIFICATION STUDIED IN ILLCO-WAY LABORATORY 
Investigation of solutions requiring purification is carried on in a completely 

equipped ionXchange laboratory. It is maintained by the Illinois Water Treatment 

Company for study of process problems on a laboratory to pilot plant to process basis, 


Canedian. Distributes Pump & Softens: 


f 


white, its iron content less than 0.1 
ppm. If ferrous iron exists, free 
chlorine can be used to oxidize the 
ferrous iron to the ferric state. Any 
chlorine residuals will be removed 
by the resin. Sulfates or sulphuric 
acid are not removed by the chloride 
form of the anion exchange resin. 

As a result of these studies in the 
laboratory, ionXchange equipment 
has been developed for plant scale 
operations by h drochlécle acid 
manufacturers. Illeo-Way, with its 
wide experience in the industrial 
field and its long background of ion- 
Xchange pioneering, is uniquely 


ECONOMICAL PROCESS 


Treatment for complete re- 
moval of iron from hydro- 
chloric acid costs only 6¢ per 
thousand gallons for resin 
amortization. (Loss in acid is 
approximately 3 gallons per 
thousand gallons treated. ) 

These costs are for a typical 
technical grade (18-22° Be’) 
hydrochloric acid containing 
100 parts per million iron. If 
the iron content is less than 
this, costs will decrease propor- 
tionately. 


Loudon. Canado 


equipped to work out the develop- 
ment of a problem from pilot plant 
to actual process stage. Write for 
full description of methods, equip- 
ment, and installations. 
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WHAT’S HAPPENING ... 


Dithiodibenzoic acid must be dried for esterification. 


Chlorine addition is from these weighed cylinders. 


No Byproducts in New Saccharin Process 


Producer has option of making 
extra amounts of intermediates for direct 
sale. Route avoids all isomer separations. 


Can a new cight-step synthesis compete on a com- 
mercial basis with the older four-step (Remsen-Fahl- 
berg) process? “Yes,” says Maumee Chemical Co. of 
Toledo, Ohio. And here’s why: ; 

The sale of saccharin alone can sustain profitable 
operations. There are no byproducts that must be 
disposed of. In addition phthalimide, anthranilic acid, 
dithiodibenzoic acid and its methyl ester represent addi- 
tional areas for commercial development. 

Certainly the process is novel. Three patents have 
already been issued and assigned to Maumee (method 
for making phthalimide; anthranilic acid; ortho-sulfony] 
chloride benzoic acid ester). A fourth process patent 
will issue shortly. 
> An Unusual Company—Commercial production of an 
established trade item such as saccharin suggests a large 
company behind it. But Maumee is a small company. 
It was started as the Maumee Development Co. late 
in 1946. 

During the early stages, the research staff held other 
jobs and carried out the laboratory work on their own 
time. One of the owners handled company business 
during the day and taught evening classes at the Uni- 
versity of Toledo to support himself. 

In 1949 and 1950, the manufacture of phthalimide 
and the sale of an improved grade of anthranilic acid 
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financed research on the saccharin end of the process. 
Pilot plant quantities were approved by several phar- 
maceutical manufacturers and diabetic clinics. 

The four buildings of a vacant brewing plant were 
leased in Nov., 1951 and the installation of the com- 
mercial saccharin plant was started. Early in 1953, after 
many start-up problems had been solved, the operation 
curve showed profitable performance. 
© Process Details—Instead of the traditional toluene, 
Maumee starts with phthalic anhydride. Anhydrous 
ammonia is sparged up through a reactor containing 
melted crystals of the anhydride. 

The molten mass is kept on temperature with external 
electrical heating until the absorption of ammonia 
ceases. Below the reactor, a quench tank partly filled 
with water (at room temperature) is kept in readiness, 
agitator turned on. When the melting point of the 
reaction mass checks with that of pure . . . 


Phthalimide 


the contents of the reactor are dropped into the tank. 
This has a pop-corn effect on the phthalimide producing 
clusters of material in solution. ; 

The wooden quench tank then serves as a reactor 
as sodium hypochlorite and caustic soda (for the Hoff- 


_man reaction) are added. Sodium anthranilate is the 
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1954 


SHARPLES 
SUPER-D-HYDRATORS 
mean 
low cost 
PRODUCTION 
of 
DRY CRYSTALS 


This battery of twelve C-27 Super-D- 
Hydrators installed in one of the 
world’s most modern caustic plants, is 
handling the difficult job of separating 
sodium chloride from caustic liquor. 
High efficiency rinsing and drying are 
primary requisites in this operation. 


THE SHARPLES CORPORATION 


2300 WESTMORELAND STREET 
PHILADELPHIA 40, PA. 


NEW YORK PITTSBURGH CLEVELAND DETROIT CHICAGO 
NEW ORLEANS ¢ SEATTLE « LOS ANGELES « SAN FRANCISCO « HOUSTON 


Associated Companies and Representatives throughout the World 
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WHAT'S HAPPENING ... 


product and acidulation with H,SO, gives the next 
major intermediate .. . 


c#° 
Anthranilic 
OH 
acid 
™ NH, 


It is important to add the entire charge of hypochlorite 
and caustic as quickly as possible, say within 60 sec. 
There is about a 90 sec. induction period for the Hoff- 
man reaction and then the temperatur? jumps at least 
100 deg. F. 

The anthranilic acid must be filtered through carbon 
black and filter aid since any remaining traces of sodium 
phthalimide are insoluble in acid solution. 

Anthranilic acid is diazotized by adding sodium 
nitrite and sulfuric acid at 32 deg. F. Ice can be 
added directly to the stirred wooden reactor to hold 
the low temperature. The intermediate product is the 
acid solution of ... 


Diazo 
anthranilic OH 
acid 


Next sodium sulfide is added and the dithio bond is 
substituted for the diazo linkage. The coupling reaction 
resulting in... 


Sodium 
OON 
dithio 


The excess sulfur must be removed. A stonc filter with 
a stainless steel shell is used. By adding acid to the 
filtrate (in a stainless steel tank) a very fine precipitate 


Dithio 
COOH 
dibenzoic 
acid 


is formed. The fine precipitate is collected in basket 
centrifuges and then dried for esterification. 

Actually the desired form of the dithiodibenzoic acid 
is the chlorinated derivative. But the benzoic acid 
groups must be protected by esterifying them prior to 
chlorination. And this in turn means that the acid must 
be dried first. 


Esterification with methanol is carried out in a 500 
gal. glass-lined reactor to give the .. . 


Dimethyl! ester 


CH,00C 
dibenzoic : 
acid 


A 2,000 gal. glass-lined reactor is used for the chlori- 
nation step. The plant chlorine supply is rather inter- 
esting. One-ton cylinders are delivered by truck and 
stored in a specially constructed room on the first floor. 
By keeping the room temperature at about 100 deg. F., 
chlorine can be delivered by pipeline to the weigh- 
cylinder on the fourth floor without any auxiliary equip- 
ment. 

Chlorination is carried out at low temperature by 
circulation of refrigerated brine through coils in the 
reactor. Oxidation occurs simultaneously with the chlor- 
ine addition resulting in . . . 


o-Sulfony! chloride 
benzoic acid 
ester Cl 


Then the addition of ammonia completes the synthesis 
by forming an ammoniacal solution of crude . 


Saccharin 


This solution is then pumped to the “white” area 
of the plant. Since saccharin’s main use is in pharma- 
ceutical manufacture, special care is taken to avoid 
contamination of the finished product. All the air 
entering this section of the plant is filtered and carbon 
treated. Humidity is closely controlled. Only white 
paint is used and they even had to put in plaster walls. 
> Several Forms Available—By slightly varying the pre- 
cipitation, crystallization and drying procedures, Mau- 
mee produces saccharin in several forms: insoluble 
powder; sodium saccharin as soluble powder, soluble 
granular, or insoluble granular; and the calcium saccha- 
rin derivative. 

Equipment for these finishing steps includes three 
stainless steel tanks and one lined with Teflon (acid 
saccharin presents some corrosion problems), filter press, 
Fitzpatrick mill and a small rotary kiln. 
> Intermediates for Sale-Commercial development of 
the intermediate products in this synthesis is a goal 
towards which Maumee is aiming. For more informa- 
tion about these products, turn to page 150. 
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“HIGH -SUBMERGENCE STRING DISCHARGE CONTINUOUS VACUUM FILTERS. 


i 


New York,NY Chicepe, iit 


industries using standard design drum and 
disc type continuous vacuum filters are often 
interested in a specialized Eimco filter to 
develop a new product, increase production 
or complete a research project. 

Such was the case of the customer who 
ordered the machine shown above. It is a 
high submergence (55%) stainless steel drum 
type filter equipped with compression rolls, 
string discharge and wash headers. 


San Francisco, Colif Ei Paso, Texas Birmingham, Alo Duluth, Minn 


This unit uses Eimco “pin” type agitator and 
the vacuum line is equipped with vacuum reg- 
ulating valves. All necessary operating equip- 
mént including receivers, motors, pumps, etc., 
are mounted in standard Eimco package ar- 
rangement on a fabricated steel sub-base with 
piping in place and wiring to a control panel. 

Call an Eimco Engineer and let him help you 
solve your filtration problems (no obligation 
to you). Eimco has been serving the proces- 
sing industries for more than half a century. 


th St., New. York 


Kellogg, Ido. Eng Paris, France Milon, Htaly 


Seat Au Ecmeo 
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WHAT’S HAPPENING... 


TRAVELING pan filters separate gypsum from phosphoric acid, as Davison’s . . . 


New Plant Swells Triple Super Production 


Phosphate operations in Florida 
have reached a new high with the 
recent start-up of Davison Chem- 
ical Corp.’s $10-million concen- 
trated superphosphate plant at Bar- 
tow. 

When the new plant reaches its 
rated capacity of 200,000 tons per 
year, according to Davison, the 
company will be the second largest 
producer of “triple super.” Davi- 
son’s production will be added to 
a current industry output of ap- 
proximately one million tons a year, 
of which nearly 80 percent is made 
in Florida. By the end of this year 
total demand will reach 1.6 million 
tons, predicts the U. S. Depart- 
ment of Agriculture. 
>» New Pan Filter—Davison is the 
first in this country to use the 
Dorr-Oliver pan filter for separat 
ing waste gypsum from phosphoric 
acid. As shown above, this filter 
consists of an endless series of in- 
dividual pans operating after the 
fashion of an apron conveyor. 

Provided by the Dorr Co.—-who 
designed the Davison plant—the 


filter was originally designed by 
Mario Giorgini, manager of Dorr- 
Oliver's subsidiary in Milan, Italy. 
Davison’s five machines, each about 
5 ft. wide and 40 ft. long, were 
built in Italy, using the Furopean 
equivalent of Type 316 stainless 
steel. Five others are in operation 
in Europe, and Dorr reports that 
two more installations are under 


- construction, one in the U. S., the 


other in Japan. 

Dorr-Oliver developed this filter 
especially for phosphoric acid serv- 
ice. It provides good countercur- 
rent washing of the cake and espe- 
cially thorough washing of the 
cloth to prevent scaling and blind- 
ing. Cloth washing is done while 
the pans are upside down on the 
return run. 

Functionally, this filter is much 
like the Prayon filter described in 
Chemical Engineering last month 
(pages 128 and 296). With the 
Prayon, the pans follow a_hori- 
zontal circular path instead of a 
straight-line path. 
> Other Highlights—The new plant 


incorporates several other note- 
worthy features: 

eIts sulfuric acid unit, de- 
signed by Monsanto Chemical Co., 
has a rated capacity of 550 tons of 
100-percent acid a day. Monsanto 
says it’s the largest contact plant in 
operation. Heat developed here is 
used to power much of the equip- 
ment of the triple plant. 

¢ Davison is using lower-grade 
phosphate rock than usual but can 
still make 32-33 percent P.O, phos- 
phoric acid. Rock usually runs 
72-74 percent BPL; Davison’s ana- 
lyzes 66-68 percent. Credit, says 
Dorr, goes to its patented “strong 
acid” process which recycles acid 
slurry within the leach system. 

¢ Phosphoric acid is concen- 
trated to 38-40 percent P,O, in 
three single-effect vacuum evapora- 
tors each 15 ft. high and 64 ft. in 
diameter. Evaporator bodies are 
lined with rubber and tubes are 
made of impervious graphite. 

¢ Acid and raw rock yield dry, 
closely sized and cured granules on 
a continuous basis. 
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REPEAT ORDERS of four ter 
FOSTER WHEELER HEATING SYSTEMS 


CHEMICAL 


MAKER OF 
EDIBLE & 


PLASTIC RESIN 
MANUFACTURER 


FOOD PLANT 


u UNITS + 17 UNITS + 19 UNITS +42 UNITS = 92 UNITS: 


(OR 88 REPEAT ORDERS) 


Ever-growing volume of repeat orders for 
Foster Wheeler high-temperature low-pressure heating 
systems your best assurance of FW’s specialized 


knowledge to solve critical processing problems. 


Pp the design of specialized process 

equipment, nothing can take the 
place of experience. For in no other 
way can the vast technical knowledge 
—so essential to success—be obtained. 

This holds particularly true of high- 
temperature low-pressure heating sys- 
tems for improving product quality at 
lower cost. Here, the importance of 
Foster Wheeler’s twenty-one years’ 
experience in designing over 450 
Dowtherm units totalling more than 
1,500,000,000 Btu per hr cannot be 


overemphasized. These vary from the 
smallest (44,500 Btu per hr at 700F 
and 88 psi) to the largest (45,000,000 
Btu per hr at 700F and 88 psi). 

The satisfactory operation of the 
four different Foster Wheeler installa- 
tions charted above — and the eighty- 
eight repeat orders that followed — 
establishes a record in successful proc- 
essing performance that speaks for 
itself! For information, write Foster 
Wheeler Corp., 165 Broadway, New 
York 6, N.Y. 


Nitrile plant 


Acid concen- 
tration plant 


Dowtherm vaporizer 


FOSTER WHEELER 
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TYPICAL FOSTER WHEELER 
PROCESS HEATING SYSTEMS 
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WHAT’S HAPPENING .. . 


Three Firms Plan 
More Cellophane 


Demand for cellophane doubled 
in the past ten years, largely be- 
cause of the increasing use of 
self-service merchandising. And 
producers of the product are ex- 
panding their facilities to keep up. 

By fall of this year, E. I. du 
Pont de Nemours & Co. will have 
completed expansion of its exist- 
ing plants (Richmond, Calif., and 
Clinton, Ohio) to boost potential 
output by 25 million pounds a 
year. At the same time, engineer- 
ing work is proceeding on other 
modernization projects that will up 
cellophane capacity even more in 
1955. 

And at Kern, Ind., Olin Mathie- 
son Chemical Corp. plans a big new 
cellophane plant to produce 33 
million pounds per year. No start- 


ing date has been named as yet, 
but engineering is under-way. An- 
other plant, of undetermined size, 
is scheduled for Red Bluff, Calif. 

On the other side of the world, 
British Cellophane, Ltd., is plan- 
ning to build a plant in Australia 
at a cost of about $6.75 million. 
Construction will probably not 
begin for at least two years. The 
company, through its subsidiary, 
Australia Cellophane PTY., Ltd., 
is a major importer of transparent 
cellulose film into Australia—ap- 
proximately 4 million pounds an- 
nually. 


Major Expansion 
Starts for Union Oil 


A $15-20 million program to in- 
crease gasoline production and pre- 
vent air pollution is under-way at 
Union Oil Co.’s Oleum, Calif., 


The first commercial output of 
sulfur on the West Coast begati re- 
cently when Texas International 
Sulphur Co, opened its new plant at 
San Felipe, Baja California, Mexico. 
It is the only one on this continent 
now producing sulfur from surface 
ore. Initial output is 700 tons a 
month, but all facilities are designed 


Sulfur Production Begins on Pacific Coast 


for easy expansion to twice that ca- 
pacity. 

Company president Victor Dykes 
(above, left) has also revealed that 
TIS has begun core drilling for sul- 
fur in Tehuantepec, Mexico. Three 
other firms have already found im- 
portant high grade sulfur deposits in 
that area. 


refinery. Projects include construc- 
tion of a Unifiner for desulfurizing— 
raw gasoline streams, a Platformer 
for reforming desulfurized gasoline 
and supplementary treating and gas 
scrubbing facilities. 

Construction started mid- 
April with completion slated for 
early next year. Bechtel Corp., 
C. F. Braun and Fluor Corp. have 
the construction contracts. 


Big Oversubscription 
On New Nitrogen Goal 


The last applications for fast tax 
write-offs to bring the nation’s 
nitrogen capacity up to defense 
goals have been reviewed and sub- 
mitted to the Office of Defense 
Mobilization by the Business and 
Defense Services Administration. 
Covering about 250,000 tons of 
new annual capacity, the recom- 
mendations represent only about 
one-half of the 30 applications re- 
ceived. 

Originally, only 163,000 tons of 
additional nitrogen capacity were 
needed to meet ODM’s goal of 3.5 
million tons a year. Then Mon- 
santo Chemical Co. turned back a 
previously approved project for 
84,000 tons, bringing the balance 
required to 247,000 tons. 

BDSA also sent recommenda- 
tions covering a number of existing 
facilities for which certificates of 
necessity had been denied under 
the old goal. Total applications 
screened by the government agency 
represented 900,000 tons. 


Koppers Picks 
Polyethylene Plant Site 


Port Arthur, Tex., will be the 
location of the new polyethylene 
plant of the Koppers Co., Inc., 
Pittsburgh. Plans for this major 
expansion into another plastics field 
were announced earlier (Chem. 
Eng., March 1954, p. 112) before 
the plant site was determined. 

Koppers will buy ethylene gas 
from new ethylene facilities being 
constructed at the near-by refinery 
of Gulf Oil Corp. Production will 
be pelletized polyethylene for sale 
to injection molders and extruders. 
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Dualaire 


REVERSE-JET DUST COLLECTOR 


Efficiencies up to 99.99% 


Cloth filter systems of one design 
or another have long been used by 
industry for cleaning industrial 
gases and /or recovering dust or 
other suspensions. But three prob- 


simplicity and sustained efficiency 
in dust filtering and collection... 


toiles are common to such systems...(1) Extreme 
changes in pressure drop and filtering efficiency as dust 


cakes accumulate on the filter surface... 


(2) Wide pres- 


sure fluctuations and surges in the plant system as 
filter units become clogged or are cut out and rapped 


for cleaning... 


and (3) Rapid deterioration of the filter 


material by the vibration, shaking and rapping equip- 
ment used for cleaning. 

But now the DuALarRE Collector—as engineered by 
Western Precipitation, pioneers in the field of dust 
recovery — provides the answer to these and other prob- 
lems common to conventional bag-house equipment. 


R P remains uniformly 
a at all times because the dust 
d ly in small 


FILTERING EFFICIENCY remains uni- 
formly high at all times without the 
**choking’’ action characteristic of 
conventional bag-houses. Actual 
field tests show efficiencies as high 
as 99.99%! 


DUST RECOVERY is in steady incre- 


ments —not in sudden large 
as with conventional 
rapping systems. Thus the Dualaire 
eliminates surges and detrimental 
variations in the plant system. 


FILTER ELEMENT has a much longer 
life because it is not subjected to 


* ® “Dualaire” & “Multiclone” 


6 ADVANTAGES OF DUALAIRE DESIGN... 


the stresses of rapping or jarring 
while being cleaned, Dualaire 
reverse-jet cleaning action is 
gentle, yet far more effective, 


GREAT SAVINGS are also made in 
space the size of installation 


required. B each 

filter unit is cleaned more-or- less 
constantly without shut-down, there 
is no need for costly standby units 
—or the complicated switching 
equipment to cut standby 
equipment in and out. 


BAS CY UNITS are apr 
ib i 


heights. Sections- con be bolted 
together in any desired multiple, 
providing a capacity runge to fit 
virtually any requirement. As 
needs increase, add more sections. 


There are many other advantages built into the 
Duacaire. For further details send for this 
ar descriptive 12 page booklet. Or contact your 
Ns nearest Western Precipitation representative! 
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The Dualaice Principle is Simple, 


Efficient. Basically, each Dualaire 
filter unit consists of a cloth or felt 
tube, open at both the top and 
bottom. (A) Dust-laden gases enter 
at top of the tube and are filtered 
as they pass through the side walls 
of the tube to the exhaust system. 
(B) Dust particles collect on the 


jnside of the tube and before the 


cake builds up sufficiently to affect 
filter operation, a tubular blow ring 
(C) automatically starts moving up 
and down the outside of the filter 
cylinder. A jet of air, concentrated 
by this blow ring, reverses the 
normal gas flow at the point con- 
tacted by the ring, thus jetting the 
dust layer off of the inner surface 
of the filter tube. 

This jetting action is further 
assisted by a flexing of the filter 
cylinder as the blow ring passes, 
thus cracking and loosening the dust 
layer from the inner surface, from 
where it drops to the recovery cham- 
ber below the bottom of the tube. 


The entire operation is positive 
and simple. The blow ring starts its 
action automatically as soon as the 
dust layer causes a pre-determined 
pressure differential. And after the 
filter surface is cleaned, the blow 
ting automatically stops. 


& CORPORATION 


DESIGNERS AND MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM CAStS @ LIQUIDS 


Main Offices: 1013 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG., NEW YORK 17 * 1 N. Lo SALLE ST. BLOG., CHICAGO 2 


1429 PEACHTREE ST. N.E., ATLANTA 5 » HOBART BLDG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLOG., MONTREAL 
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Automatic batching of as many as 24 materials requires only one operator with these controls at his finger tips. 


Fertilizer Prescriptions Filled Here 


In Florida there are over 500 formulations which 
a manufacturer may be called upon to supply. Naco has 
a new engineering solution to this complex problem. 


Labor is a costly ingredient in a 
fertilizer batch. That's why Naco 
Fertilizer Co. has emphasized 
mechanization in its new batching 
and mixing plant at Ft. Pierce, Fla. 
By using pushbutton batching 
methods, reversible shuttle con- 
veyors, printed weight records and 
automatic bagging scales, man-hours 
are kept to a minimum. 

These built-in features allow 
Naco to turn out over 500 different 
formulations during the 10-month 
season. The unusually large num- 
ber of mixtures is peculiar to soil 
conditions in Florida. In some 
other states, the agricultural sta- 
tions have approved only a relatively 
smal] number of fertilizer mixes to 
meet all soil requirements. Indi- 


ana, for example, uses about a 
dozen standard mixtures. Florida 
has over 500 registered standards 
and Naco fills requests for any of 
them. 
> Engineering Design—This type of 
plant is a big engincering order. 
Prime contractor was The A. J. 
Sackett & Sons Co., Baltimore, who 
designed, constructed and equipped 
the plant. Here are some of the 
aovel design features aimed at labor 
and production economy: 

¢ Two receiving conveyor sys- 
tems allow raw materials to be re- 
ceived at the same time that other 
materials move along the manufac- 
turing line. To avoid double han- 
dling, railroad cars can serve as 
storage bins while their contents 


are emptied directly into the pro- 
duction hoppers. (In many older 
plants receiving is scheduled on one 
shift and manufacturing on another 
at premium wages. Naco’s operat- 
ing flexibility eliminates this.) 

eTractor shovels are used 
throughout for moving bulk mate- 
rials. Shovel operators receive their 
instructions (through a system of 
colored light panels) from the bin- 
selector operator. He guides filling 
funnels, called bin selectors, located 
above the conical hoppers. 

¢ Dual bin selectors above 
each hopper can guide two mate- 
rials into any of the eight compart- 
ments of the hopper. If one 
material makes up a large part of 
the total mix, then two or more of 
the compartments can be filled 
with it. This permits its with- 
drawal through two or more weigh 
valves, cutting down on_ batch 
weighing time and labor. 

¢ The bulk-scale-and-mixer op- 
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Porformance-Rated’ 
INTEGRAL H.P. MOTORS 


Now available in 
1...1%...2 HP. sizes— 
NEMA frames 182 and 184. 


SMALLER — LIGHTER 


More uniform silicon-laminated steel; thinner, tougher 
“Mylar” slot insulation — just two of the many technical 
developments that help make these new Century 

Performance Rated Motors so much smaller and lighter. 


BETTER PROTECTION 


New concepts of internal motor ventilation permit end 
bracket and frame design that gives far better protection 
from falling liquids and solids... still maintain 

40°C. temperature rise. 


MORE FLEXIBLE MOUNTING 


You can even have cushion mounting with these new 
Century Integral H.P. Motors — your choice of sleeve or 
ball bearings. Ball bearing motors mount vertically, 
upside down, in any position. End brackets can be rotated 
for top protection in any position. 


EVEN MORE DEPENDABILITY 


_ Improved plastic impregnating varnish and plastic insulated 
magnet wire provide unusual resistance to abrasion, moisture 
and heat. These new materials possess far better dielectric 
qualities. Die cast aluminum rotors are individually, 
dynamically balanced to assure freedom from vibration. 


Call Your Century Application Engineer... 


Ask him about the new Century Performance Rated 
Integral and Fractional H.P. Motors. 


Offices and Stock Points 
in Principal CENTURY ELECTRIC COMPANY 1806 Pine Street + St. Lovis 3, Missouri 
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WHAT'S HAPPENING ... 
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crator weighs out each ingredient, 
according to the formula required, 
by turning pneumatic controllers on 
the console in front of him. He 
has three conical hoppers, each 
divided into cight sections, to 
choose from. Flow is controlled by 
weigh valves (air-operated sliding 
doors) at the bottom of each hopper 
compartment. The valves can be 
left in the full-open position at the 
beginning of the batch; and then 
moved to the “dribble” position for 
final adjustments. 

¢ Automatic dial scales and 
printed tape records provide man- 
agement with a positive check and 
a permanent record of what actu- 
ally goes into each fertilizer “pre- 
scription”. 

e With a weighing cycle of 
less than five minutes for an 8,000 
Ib. batch, maximum production 
rate can be maintained at 50 tons 
per hr. 

¢ At the touch of another 
lever on the control console, the 
batch moves to the Sackett Gravity 
Mixer and then to a_ vibrating 
screen. The classified materials 
are fed to Richardson automatic 
bagging scales for packaging. 


Saves Material Too—In addition 
to labor economy and production 
flexibility, Naco can be expected 
to save on the cost of ingredients 
also. Here’s why: 

State agricultural agents may 
sample and analyze the chemical 


content of a fertilizer mixture at 
any time between the packaging of 
the product and the actual applica- 
tion of the fertilizer in the field. 
All manufacturers are required to 
guarantee the analysis to be as rep- 
resented and many of them delib- 
erately over-fortify their mixtures. 
This avoids penalties for shortages 
caused in hand-mixing and weigh- 
ing operations. With printed tape 
records of exact ingredient propor- 
tions, the new plant can confidently 
use a lower safety factor in guaran- 
teeing nitrogen, phosphoric acid 
and potassium values. 


> Separate Base Line—Preparation 
of fertilizer bases at Ft. Pierce is 
entirely separate from the manufac- 
turing and shipping lines. A fourth 
multiple hopper is incorporated 
into the basing line for the batching 
of raw materials. Again, the printed 
tape method is used to assure ac- 
curate proportions. 

A two-ton rotary mixer and a 
system for adding ahydrous am- 
monia and nitrogen solutions are 
available to prepare the bases for 
curing. Since ammoniation opera- 
tions give rise to high temperatures, 
the bases are dropped through a 
vertical flash cooler before they are 
conveyed to the curing bins. 

The plant’s storage and curing 
bins (28 of them now) provide 
storage for 7,000 bulk tons. But 
both ends of the building have been 
left clear for expected expansion. 


From storage, materials move to and from three conical batching hoppers. 
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Write for the Klinger Master Cat which describes 
the complete range of Klinger products, compressed 
asbestos sheet packings for all purposes, valves, 


cocks, level gages, synthetic and silicone rubbers. 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 


Manufacturing Licensees for Canada 
JOSEPH ROBB & COMPANY, LIMITED 


$575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 
Telephone: WILBANK 3/81 Cable: ROBCO 
Branches at: SYONEY, N.S., HALIFAX, N.S., OTTAWA, Ont., TORONTO, Ont., 
HAMILTON, Ont., WINNIPEG, Man., EDMONTON, VANCOUVER, B.C, 
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Manufacturing Licensees for U.S.A. 


THE KLINGER CORPORATION OF AMERICA 
95, RIVER STREET, HOBOKEN, NEW JERSEY, USA. 
Telephorie: HOBOKEN 2-7915 Cable: KLINGDALE 


New York 
Telephone; WHITEHALL 3-6996 
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WHAT’S HAPPENING ... 


Ammonium Nitrate Plants 
Use Similar Processes 


Two new fertilizer plants—in 
Louisiana and Missouri—will make 
pelleted ammonium nitrate by the 
same process and expect similar 
percentage yields. Both start with 
ammonia from natural gas. 

¢ At its $31 million Barton 
plant just north of New Orleans, 
La., the Lion Oil Co. is now pro- 
ducing 300 tons of anhydrous am- 
monia per day. Part of this is 
converted to nitric acid which is 
then reacted with more ammonia 
to make 550 tons per day of am- 
monium nitrate. The 50 tons of 
ammonia not required for this 
process will be sold. Natural gas 
required is 20 million cu. ft. per 
day. 

¢ The other company—Missis- 
sippi River Fuel Corp.—is planning 
a $15 million plant at Crystal City, 
Mo. It will be the first petro- 
chemical plant in the St. Louis 
area. Starting with 10-12 million 
cu. ft. of natural gas a day, the 
proposed unit will turn out 200 
tons of anhydrous ammonia daily. 
Half of this will be marketed as 
such, the rest converted to nitric 
acid and thence to 230 tons per 
day of ammonium nitrate. Com- 
pletion is expected in late 1955. 


Crane to Jump Into 


Rare Earth Markets 


With $40 million earmarked for 
development of three new mineral 
deposits during the next three 
years, the Crane Co., Chicago, II1., 
is preparing to separate, purify and 
aggressively sell rare earths. Loca- 
tion of the deposits has not yet 
been revealed, but best guesses are 
Florida, Idaho and either Washing- 
ton or Oregon. 

Crane will both mine the ore 
and separate components. Ilmenite 
and rutile will go into production 
of titanium. Recovered zircon will 
be used to make a patented tanning 
agent for which the company has 
secured a license. Monazite, the 
other major ore constituent, will be 
separated into its rare earth com- 
ponents by a process developed by 
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the Societe de Terre Rares, a sub- 
sidiary of Pechinery, S. A., of 
I’rance. 

The company claims this method 
is far superior to that used by 
Lindsay Chemical Co., West Chi- 
cago, Ill, since it gives purer 
fractions. ‘Total ore to be processed 
is still uncertain, but is expected 
to exceed 2,000 tons a year. 
Thorium produced will be pur- 
chased by the U. S. government. 


Chemical Milling 
Forms Aluminum Parts 


Precision milling of aluminum 
from sheets and forging stock can 
now be accomplished by immer- 
sion in chemical solutions. Called 
Chem-Mill, the process was origi- 
nated by North American Aviation, 
Inc., and Turco Products, Inc., 
both of Los Angeles, Calif. 

To prepare a part for chemical 
milling, the metal to be removed 
is left exposed, while the rest is 
masked with a specially developed 
coating. The entire part is then 
submerged in the Turco etching 
solution which attacks exposed sur- 
faces evenly and at a constant rate 
until the desired amount of metal 
has been etched away. 

Electronically controlled, the 
process produces finished metal sur- 
faces to accuracies of 0.002 of an 
inch. Costly milling machinery is 
eliminated and, with a large 
enough tank, any number of parts 
can be etched at the same time, 
greatly reducing unit costs. 

Most of the experimental work 
with the Chem-Mill process has 
been on aluminum. But applica- 
tion to such metals as steel, stain- 
less steel and titanium is now being 
studied. 


Texaco to Build 
Six Platformers 


As part of its $275 million capi- 
tal expenditures program this year, 
the Texas Co. is putting in six new 
Platforming units with total rated 
capacity of 75,000 barrels per day. 
In addition, three alkylation units, 
a hydrotreater and an isomerization 
unit will be built. 


Six of the company’s refineries 
are involved, as follows: 

e Port Arthur, ‘Tex.—Con- 
struction started in April on a 
second 20,000 bpd. Platformer. 
Refinery’s first such unit is sched- 
uled for completion early this 
summer. 

e Westville, N. J.—Work be- 
gan last month on a 12,000 bpd. 
Platformer and a 1,926 bpd. alkyla- 
tion unit. 

¢ Wilmington, Calif.—Plan- 
ning a 10,000 bpd. Platformer, 
10,000 bpd. hydrotreater and a 
1,000 bpd. isomerization unit. 

¢ Lockport, Il.—An_ 11,000 
bpd. Platformer and a 1,000 bpd. 
alkylation unit are scheduled to 
be started this summer. 

e Lawrenceville, Ill.—Con- 
struction has begun on a 13,000 
bpd. Platformer and a 2,250 bpd. 
alkylation unit. 

Tulsa, Okla.—Ground will 
be broken in a few months for a 
9,000 bpd. Platformer. 

In addition, complete modern- 
ization and expansion programs are 
being carried out at the company’s 
El] Paso and Amarillo, Tex., re- 
fineries. These should be completed 
this fall. 


Convention Calendar 


American Institute of Chemical Engi- 
neers, special symposium on nuclear 
energy, including exposition of 
“Atoms for Peace.” University of 
Michigan, Ann Arbor, Mich., June 
20-25. 


Western Plant Maintenance Show, in- 
cluding engineer-management confer- 
ences on maintenance problems, Pan 
Pacific Auditorium, Las Angeles, 
Calif., July 13-15. 


Western Packaging & Materials Han- 
dling Exposition, Civic Auditorium, 
San Francisco, Calif., August 17-19. 


American Institute of Chemical Engi- 
neers, national meeting, Hotel Col 
rado, Glenwood Springs, Colo., Sept. 
12-16. 


First International Instrument Congress 
and Exposition, including many tech- 
nical sessions, Philadelphia Museum 
and Convention Hall, Philadelphia, 
Pa., Sept. 13-25. 


July 1954—CueMicaL ENGINEERING 


> 
| 
es 
a 
: ‘ 


Atcoa Activated® Alumina, the “old reliable” among 


desiccants, is used to dry everything from furnace atmos- 
phere to wind tunnel “air” and commercial gases. Nearly 
all of these users obtain longer service life than has been 
obtained in drying high-pressure natural gas. Here are 
some hints that will increase the effective life of Activated 
Alumina in drying natural gas, L.P.G., and petroleum 
products. 


1. Remove Contaminants 


After long periods of continued use, dust, fines or any 
water-soluble impurities such as salt, which may have 
accumulated, should be hosed out with water. Activated 
Alumina is completely resistant to action of liquid water. 
It can be reactivated and immersed again and again 
without shattering. 

Use a precontactor or extractor containing discarded 
Activated Alumina to remove contaminating material. 

Cooling action by shell-and-tube condensing units will 
coalesce the absorption and compressor oil from vapor 
phase, reduce much of the oil and reduce water content 
of the gas. 

Avoid caustic carryover. Use a mist extractor to remove 
caustic spray. 

In handling any natural gas, including underground 
storage, keep it free of oxygen so that it can be dehy- 
drated without danger of deposition of sulphur, 


2. Avoid Mechanical Damage 


Operating desiccant beds above rated capacity may 
result in excessive through-put causing turbulence inside 
dehydrator, blowing a deep crater in top of bed and 
pulverizing the desiccant. Use a baffle plate to avoid this. 
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If upward flow lifts and abrades entire bed, completely 
fill top space with ALCOA Tabular Alumina Balls. 

Design dehydrators to minimize mechanical vibration 
to prevent desiccant abrasion. 

Release pressure in such a way that gas will pass 
downward, slowly, through bed. 

If screen or support grate fails, use ALCOA Tabular 
Alumina Balls in layers of properly graded sizes, with 
small grate supporting largest balls around exit opening. 


3. Reactivate Properly 


ALcoa Activated Alumina should be reactivated to a 
minimum temperature of 350° F. Lower temperatures 
cause heavy fractions and water to linger, reduce adsorp- 
tive capacity. 

Reactivate promptly after use. Reactivation gas flow 
should be in the opposite direction from dehydration 
flow. Liquid trapping should be eliminated. Reactivation 
by live steam is generally harmful to all solid desiccants 
and should be avoided. 

These hints should help you increase the service life of 
ALcoA Activated Alumina. For complete details, or 
answers to your specific drying problems, write to 
ALUMINUM COMPANY OF AMERICA, CHEMICALS DIVISION, 
702-G Alcoa Building, Pittsburgh 19, Pennsylvania. 


ALCOA 
CHEMICALS 


ALUMINUM COMPANY OF AMERICA 


[ALCOA] 
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New Waste Treatment Plant Kills Cyanides 


Oxidation of cyanides with hypochlorite; pre- 
cipitation of heavy metals with lime—key steps in this 
highly successful waste disposal plant. 


After touring the new $1-million 
waste-treatment plant of Oneida, 
Ltd.,* an official of the N. Y. State 
Pollution Control Board, com- 
mented: 

“This is one of the few major 
waste treatment plants in the U.S. 
that licks a disposal problem 100 
percent.” 

He had good reason for making 
that statement. Handling 20,000 
gal. per hr. of complex plating 
wastes, the Sherrill, N. Y., plant 
delivers a clear, efluent—completely 
harmless to aquatic life—into a small 
stream. 

The highly instrumented, com- 
bination batch-continuous chemical 
process incorporates the latest tech- 
niques for treating alkaline and acid 
wastes, containing oils, cyanides 


*Who makes Community Silver 
Plate tableware. 


and dissolved metals. The result of 
a comprehensive chemical and en- 
gineering study by three groups 
(Oneida, Yale University and West- 
cott & Mapes), it involves no bio- 
logical treatment. 

Success of the process centers 
around proper utilization of pH 
conditions—and automatic control 
of these conditions. Cvanides are 
oxidized with sodium hypochlorite; 
metal hydroxides are precipitated 
and settled out; all at the correct 
pH. And they get the correct pH 
by mixing alkaline and acid wastes, 
or by adding lime: 

¢ pH of 10.5. At this pH, cya- 
nides are rapidly oxidized to cya- 
nate with a sodium hypochlorite 
solution, 

¢ pH of 6.5. At this condition 
cyanates rapidly oxidize to CO, 
and N,. 


¢ pH of 3. Metals (Cu, Ni, 
Zn) dissolve; oils float to the sur- 
face and are continuously skimmed 
off. 

¢ pH of 8.5. Metals precipi- 
tate as hydroxides. After thicken- 
ing, the sludge is removed and the 
overflow is filtered through sand 
filters. 
> Permanent Solution—The wastes 
from Oneida’s pickling, cleaning 
and plating operations were previ- 
ously routed to retaining lagoons. 
At best, this was only a temporary 
solution, since you can’t go on 
building lagoons indefinitely. Now, 
waters are assembled in three com- 
partments of a collection sump— 
one compartment for alkaline waste, 
the second for acid wastes and the 
third for silver-bearing cyanides. 

Alkaline wastes (caustic potash, 

soap, Oils, and metal cyanides) are 
pumped to an agitated rubber-lined 
pH adjustment tank. Either lime- 
slurry or acid waste is added to 
bring the alkaline material to a pH 
of 10.5. The rate of addition of the 
fluid streams are controlled by a 
pneumatic pH controller. 
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m...163 miles of tubes 


78 SWECO heat exchangers handle 800,525,000 BTU/HR 
of heat transfer in new Ferndale Refinery 


All the tubular heat exchangers for the mammoth new 35,000 bar- 
rels-per-day General Petroleum Corporation refinery at Ferndale, 
Wash., were engineered, fabricated and delivered on time by 


Southwestern Engineering Company, in precise co-ordination with 
field construction schedules. 


Major savings in time and money resulted from having all heat- 
exchangers engineered and maufactured by sweco. 

Within 10 days from order, sweco engineers began issuing draw- 
ings of the heat exchanger units, which speeded up the engineering 
of piping, foundations, space and structural requirements. All 
SWECO engineering drawings were completed in less than 2 months. 

Within 7 months sweco shops had delivered all 78 heat exchang- 
ers, including those. fabricated from special alloy materials. Co- 
ordinated engineering, one-point purchasing, one-point inspection 
—plus sweco’s rigid expediting to fit delivery schedules exactly— 
saved weeks of time. 

Mass production of similar units .. . interchangeability of parts 
... lower inventory requirements in spare tube bundles. . . saved 
an estimated 7% to 8% of total heat exchanger cost. 

sweco offers this kind of efficient, high-speed engineering and 
manufacturing service . . . regardless of size of job. For new process 
plants and equipment . . .or rebuilding, repairing, or enlarging exist- 
ing plants . . . it will pay you to consult sweco. 
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181,700 Sq. Ft, of tube area (163 linear 
miles of tube) is required to provide heat. 
transfer capacity of 800,525,000 sru/Hr 
at the new General Petroleum refinery 

at Ferndale, Washington, a modern full- 
scale petroleum processing plant in the 
Pacific Northwest. The heat exchangers 
for crude oil distillation, thermofor 
catalytic cracking, catalytic reforming, 
polymerization, and related units, all 
custom engineered and manufactured by 
sweco, have the heat transfer equivalent 
of 235,000 kw or 315,000 hp. Engineer 
and constructor: Bechtel Corporation. 


Serving industry in the 


SwWECO fields of Petroleum . « 


Chemicals . . . Mining 
and Metallurgy ... Food 


SOUTHWESTERN _ Sock Products... 
Ceramics . . . Paper and 


ENGINEERING Pulp... Textiles... 
Lumber... Rubber 
COMPANY SWECO PRODUCTS 
Engineers and Constructors — Hieat Exchangers 


«++ Manufacturers Custom fabrication of 


4800 Santa Fe Avenue _#!! types of steel and 


Los Angeles 58, Calif. Dept. ce74 


JEfferson 7131 
Cable Address; 


special alloy vessels for 
the process industries, 


Screen Separators. 
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WHAT'S HAPPENING... 


Silver 
cyonide 


silver recovery system 


Acid storage 


Acid 
waste 


Alkal 
waste 


Botch cyanide 
oxidation tanks Skimmings® 


Effluent 


fo logoon 


Bockwosh 
Solids to lagoon 


Filter 


OXIDATION, NEUTRALIZATION, SETTLING, FILTRATION~—key steps in Oneida’s waste treatment process. 


> Cyanide Oxidation—From the ad- 
justment tank, the alkaline waste 
goes to any of three 80,000 gal. 
cyanide oxidation tanks. Batch 
treatment was chosen here because 
of the varying amounts of cyanides 
in the waste stream. The batch ar- 
rangement permits treatment of a 
composite. Filling and emptying 
cycles of the three oxidation tanks 
are fully automatic. 

A sample is taken, analyzed for 
cyanide and cyanate, and total 
NaOCl dosage calculated for a 15- 
percent solution. The NaOC! is 
added in a steady stream, with agi- 
tation. At the pH of 10.5 oxida- 
tion of cyanide to cyanate takes 
place rapidly. 

After 10 min. of agitation, and 
after all NaOCl has been added, 
the pH is lowered to 6.5-7 with 
waste pumped from the acid tank. 

At 6.5-7, conversion of cynates 
to CO, and N, takes place in about 
15 min. A sample is again taken, 
and checked for cyanides or chlorine 
excess. Depending on the results, 
excess chlorine is destroyed or the 
oxidation step is repeated to further 
reduce the cyanide content. 


An interlocking valve arrange- 


ment on the oxidation tanks pre- 
vents any untreated tank from being 
drained—and a draining tank can- 
not receive raw waste. 
>Skimming—Flow of material, 
after the batch oxidation, is contin- 
uous. 

Treated, oxidized wastes, mix in 
a pipeline mixer with acid waste and 
a 20 percent ferric chloride solu- 
tion. The acid brings the pH down 
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to 3, and ferric chloride helps to 
form a dense floc, during settling. 
At a pH of 3, most of the metals go 
into solution. But oil emulsions are 
broken and soaps form fatty acids. 
The oils float to the surface and are 
skimmed off in a 25,000 gal. skim- 
ming tank. Retention time in the 
tank is approximately one hour. 

After skimming, the wastes flow 
to an agitated rubbed-lined pH ad- 
justment tank. Lime slurry is added 
until the pH comes up to 8.5— 
bringing out metal hydroxides. 
> Thickening—By gravity flow, the 
slurry is routed to a 35-ft.-dia. thick- 
ener—complete with sludge scraper 
and agitator. 

The sludge is continuously re- 
moved through a sludge pump to a 
storage tank. From there, it’s fil- 
tered on a rotary vacuum filter; the 
cake discharges to a lagoon and fil- 
trate is recycled. 
> Filtration—The thickener over- 
flow goes to a sump and from there 
is sent to three sand filters. Flow 
over the filters is by gravity. 

From the filters, the effluent 
flows into a 14,000-gal. clearwell. 


Backwash water for the filters. 


is drawn from the clearwell—an au- 
tomatic operation. As solids come 
out on the sand, pressure builds up. 
At a predetermined pressure, a 
switch trips, starting the backwash 
sequence. Backwash water is col- 
lected and reprocessed through the 
same system as the treated alkali 
wastes. 

P Silver Recovery — Silver-bearing 
cyanide wastes are treated separately 
from other wastes in the plant: 


They are pumped to one of two 
concrete 14,000-gal. agitated treat- 
ment tanks. The pH is adjusted 
to 10.5, and sufficient NaOCl 
added to oxidize cyanide te cyanate. 
The silver comes as a AgCl. After 
two hours of agitation, the AgCl 
is settled out, the supernatant de- 
canted and sent to the alkali sump. 
Other batches are treated in the 
same way until the AgCl build-up 
is large enough to form a thick 
slurry. 

It’s then drawn off to a 2,000 gal. 
acid-proof brick-lined storage tank. 
After acidification to a pH of 3, 
AgCl is allowed to settle and the 
acid layer decanted. The AgC} is 
washed, filtered, dried and shipped 
to a refiner for silver credit. The 
plant recovers over 99 percent of 
the silver. 

The final effluent coming out of 
the waste treatment plant has about 
0.09 ppm. of cyanide, compared 
with 20 ppm. in the incoming 
waste. Metals in the final effluent 
are down in the range of 0.1 ppm. 

The effluent flows into Sconon- 
doa Creek, where it’s diluted about 
10:1. 

Everybody—the town of Sherrill; 
New York State; and Oneida, Ltd. 
—is happy with the treatment plant. 
The town, because it eliminates 
contamination of fishing, boating, 
swimming and farming areas. N. Y. 
State, because the plant is a prime 
example of what must eventually be 
done with all toxic, polluting, 
wastes. And Oneida, Ltd., because 
of its great value for continuing 
good public relations. 
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Chemical engineers, executives... 
You can get correct fluid mixing for 
any process, systematically—with 
results assured. A new technical film 
called ‘“*Fluid Mixing,’’ in color, 
shows you how. The 30 minutes you 
spend seeing it may save you weeks of 
trial-and-error. For a showing, with- 
out obligation, just write te MIXING 
EQUIPMENT Co., Inec., 128g Mt. 
Read Blvd., Rochester 11, N. Y. 


The almost perfect process 


As you so well know, setting up a 
new process is rarely easy. 

It’s all the more disheartening 
when your process is perfect— 
except for just one step. 

In one company’s case, the 
problem was mixing. A hyper- 
sensitive product had to be hydro- 
genated and mixed at high speed 
in a glass-lined tank. The 500- 
gallon batch was worth several 
thousand dollars. And the slight- 
est contamination meant total 
loss of the batch. 

Trial runs with several mixers 
and shaft seals were fruitless . . . 
and made a bright idea look like 
a costly mistake. 

“Enough of this expense,” said 
the processor. “Let’s unload this 


you can cut cost... eliminate risk... get 
going faster with Mixers-— 
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problem on a specialist.” 

Mixco engineers went to 
work on the problem. They came 
up with a mechanical shaft seal 
that protects the batch, a mixer 
that mixes at high speed, with no 
stress on ‘the glass tank lining. 

After laboratory proving, the 
mixer was installed at the cus- 
tomer’s plant. Now—nearly two 
years later—it is still running 
smoothly. 

Not a single batch has been 
lost—and there has been no 
mechanical difficulty what- 
soever in those two years. 

When you plan a process 
that calls for fluid mixing, contact 
Mixco early—get profits started 
faster. 
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WHAT'S HAPPENING ... 


One of 19 Hydrofining units now 
on stream or under construction, 
the plant at the Fawley, England, re- 
finery of Esso Petroleum Co., Ltd., 
(above) is used to upgrade 1,580 
barrels per day of solvent naphtha. 
Combined capacity of the 19 units 
will be 155,000 barrels daily. 


Hydrofining Capacity Rising Rapidly 


Hydrofining uses a fixed bed re- 
actor to treat hot oil feed (550-800 
deg. F.) in the presence of hydrogen 
and a regenerable metal oxide cat- 
alyst. Products treated include gaso- 
line, heating oils, lubricants and 
waxes, particularly those with high 
sulfur contents. 


Allied Expands 
Ammonia-Urea Capacity 


Two ammonia projects, one just 
completed, the other just starting, 
are expected to give the Nitrogen 
Division of Allied Chemical & 
Dye Corp. an advantageous mar- 
keting position in both the South 
and the Midwest. 

At its Hopewell, Va., plant, 
Allied will soon install new facili- 
ties and change existing equipment 
so that it can turn out an addi- 
tional 50,000 tons a year of an- 
hydrous ammonia. Capacity for 
converting ammonia to nitrogen 
solutions is also scheduled for a 
boost. 

And just on stream is the com- 
pany’s new $27.5 million plant at 
La Platte, Neb., near Omaha. Ca- 
pacity here is 75,000 tons per year 
of ammonia. Of this, however, 
only about 10 percent will be sold 
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as ammonia. The rest will be con- 
verted to 11,000 tons per year of 
urea—crystals, pebbles, feed mix- 
tures and urea-ammonia solutions. 

At La Platte, by-product carbon 
dioxide from the ammonia synthe- 
sis gas is purified, compressed, 
mixed with anhydrous ammonia 
and passed through a series of auto- 
claves to produce urea. Natural gas 
for the ammonia synthesis is being 
supplied by Northern Natural Gas 
Co. of Omaha, Neb., on an inter- 
ruptible basis. 


Soda Sulfite Pulping 
Reduces Waste Problems 


Semi-mill scale tests just com- 
pleted by Nekoosa-Edwards Paper 
Co., Port Edwards, Wis., indicate 
that use of soda-base instead of 
calcium-base sulfite pulping liquor, 
followed by recovery of the chem- 
icals from the spent liquor, can 


be economically feasible. At the 
same time, because the liquor is 
not thrown away, stream _pollu- 
tion problems are minimized: 

Conventional sulfite processes 
use limestone as a base for their 
cooking medium. Although it’s 
cheap and efficient, the calcium in 
it scales the surfaces of piping and 
equipment. Therefore, spent sul- 
fite liquor is normally discarded. 

The new process, which is owned 
by Western Precipitation Corp., 
Los Angeles, gets around the cor- 
rosion problem by using caustic 
soda instead of limestone. Caustic, 
of course, is expensive and Western 
has also come up with a new, still. 
secret way to recover it from the 
spent liquor. 

‘Pulp made by this method has 
proved completely satisfactory. And 
the conclusions reached from the 
tests are that the process should 
prove economical in mills having 
a daily capacity of 150 tons or 
more of sulfite pulp. 


News Briefs 


Nylon: Commercial production of 
nylon staple fiber is now coming 
from American Enka Corp.'s 
new plant at Enka, N. C. Other 
facilities currently under con- 
struction will be producing nylon 
tire yarn and textile filaments by 
the end of this year. 


Penicillin: A new $8 million peni- 
cillin plant, the largest in South 
America, was recently dedicated 
in Sao Paulo, Brazil. It is owned 
and operated by Wyeth Interna- 
tional, Philadelphia, Pa., a sub- 
sidiary of American Home Prod- 
ucts Corp., New York. 


Cellulose: Australian Paper Manu- 
facturers, Ltd., of Melbourne, 
Australia, is now operating a 
pilot plant capable of making 
500 long tons per year of dis- 
solving pulp for chemical cellu- 
lose. Low density native eucalypt 
wood is converted by a pre- 
hydrolysis-kraft process. Provi- 
sions are being made to recover 
both tannin and furfural from 
the prehydrolysis stage. 
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WILFLEY’'S remarkable success-record in solving a great variety of pumping 


problems is well known to operators of mills and chemical plants all over the 


world. It is a record born of engineering “know-how” plus many years of ex- 


perience in keeping pace with the changing requirements of modern industry. 


@ Individual engineering 
on every application 


® Cost-saving efficiency 


© Reduced power 
and maintenance costs 


Write or wire 
for 
complete details. 
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© Continuous operation 
without attention 


® Minimum replacement of parts 
@ Designed for simple installation 


@ Economical pump size 
for every requirement 


Typical Wilfley installations are shown 
below. Rubber lining and stainless steel 
are some of the materials used in 
Wilfley Sand Pumps and Acid Pumps to 
provide maximum pumping efficiency. 
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The “inside” story of 
ElectroniK instruments 


Maybe you’ve never seen what’s inside the case 
of an ElectroniK instrument. And even if you 
have, you might not realize how each component 
has been painstakingly refined to contribute its 
share to the overall performance and depend- 
ability of the instrument. Three of these com- 
ponents in particular—the converter, ‘‘Con- 
tinuous Balance” amplifier and the balancing 
motor—are key members of the ElectroniK 
team with which you should get acquainted. 


The Converter 

is what transforms tiny 
direct-current signals 
from the thermocouple or 

other sensing element into an alternating volt- El t al 

age that the amplifier can conveniently handle. ec r1c 

In principle, it is somewhat like the vibrator in 

your automobile radio. But because it deals with 

such small bits of electrical energy, it has been 

designed of carefully selected materials which ® . 

prevent the introduction of misleading signals W h t 

into the measuring system. It is hermetically e1lg ing sys em 
sealed against the effects of dust, humidity and 
atmospheric pressure change, and is shielded 
against stray electrical and magnetic fields. 


measures batch 


The "Continuous 

Balance Amplifier” 

boosts the incoming 

signals by millions 

of times . . . makes 
them strong enough to operate the balanc- 
ing motor. Although it looks like part of 
a radio chassis, few communications circuits 
could equal it for quality. It uses standard, easily 
obtained parts, which are operated far below 
their normal ratings to insure exceptionally 
long life. The circuit has great stability against 
drift and pick-up, and is thoroughly tempera- 
ture compensated. 


The Balancing Motor 


does the work of moving 

the pointer, recording pen 

and any control devices 
that may be incorporated in the instrument. It 
packs plenty of power into a small space .. . Four Baldwin-Lima-Hamilton SR-4 load cells like this one 
gives ample torque to give fast, accurate po- are into the 

eae nected n series an tron recorder 
weight of the tank. An adjustment in the instrument cancels 
out dead weight, to give direct reading of weight of tank 

dust, dirt and changes in mounting position. contents. 
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Push-button control, by means of 
Electronik weight recorders, gives 
operators automatic means of reg- 
ulating transfers of resins from 
outdoor storage tanks to processing 
kettles, at Hercules Powder Co., 
Hattiesburg, Miss. 


ingredients accurately. ..automatically 


EED to measure transfers of materials? The auto- 
matic weighing system that Hercules Powder 
Co. uses for measuring resin ingredients at their 
Naval Stores plant may give you some new ideas. 


The problem here was to transfer the required weights 
of various viscous liquids from outdoor storage tanks 
into processing kettles. The answer is electrical weigh- 
ing by means of a fully automatic system that utilizes 
Baldwin-Lima-Hamilton SR-4® strain gage load cells 
and ElectroniK strip chart controllers. This system 
controls weight directly without the complications 
that go with conventional flow metering. 


Each tank is weighed continuously by four load ceils 
mounted under the tank-supporting beams. Output 
of the load cells is fed to an ElectroniK weight re- 
corder. To deliver a given amount of liquid into a 
processing kettle, the operator sets a selector switch 
and moves the instrument control index downscale by 


the required poundage. Pushing a button starts the 
cycle. Without further attention, the system pumps 
out the desired poundage of fluid, automatically stops 
the pump, records the weight delivered and steam- 
purges connecting pipes. 


Through more accurate measurement, this system 
helps to produce greater quality and uniformity in 
resin formulas. It saves time and labor, too, by giving 
a continuing inventory for cost-accounting purposes. 


Electronic weighing systems offer endless oppor- 
tunities for measuring materials in storage, or in 
motion. Your nearby Honeywell engineer will be glad 
to discuss the possibilities in your own plant’s opera- 
tions . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Data Sheet No. 10.18-t2, “Unit Measuring Systems with Baldwin Electric Strain Gages,” and for Catalog No. 1531, “Electronik Controllers.” 
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Seccharin’ Sy 


Phthalimide ($0.75 a Ib) 


Anthranilic Acid ($1.21 @ Ib) 


Dithio Dibenzoic Acid ($1.55 a Ib) 


Saccharin ($1.75 tls) 


-++Makes These 


Stepping-Stones to Saccharin 


New commercial synthesis of old sweetener offers 
versatile intermediates along the way. It may pay you to 
give them, and saccharin, a good look. 


Saccharin manufacture has a re- 
cent entry with a new angle—all 
set to woo not only the sweetener 
market but also big volume users 
of a number of important chemical 
intermediates, The entry: Maumee 
Chemical of Toledo, Ohio. The 
angle: synthesis from phthalic an- 
hydride. 

So whether you're in the sac- 
charin business or not you’ll want 
to know about these chemicals 
from the new synthesis (see page 
128 for details). Any or all of 
them may be as useful to you as 
the end product, saccharin, is to 
the other fellow. And, incidentally, 
that “other fellow”, the past, pres- 
ent and potential user of saccharin, 
may not fully appreciate its cur- 
rent position or its possibilities for 
the future. 

That, then, is the picture at 
Maumee. The company is not only 
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eyeing a good piece of the broaden- 
ing sweetener market but is hope- 
ful of cashing in on its ability to lift 
intermediates out of the process 
stream and sell them or their deriva- 
tives outright. Maumee believes it 
is the largest producer of all these 
products, saccharin excluded. 
First, we'll take a rundown of 
the intermediate chemicals: 
> Phthalimide—Here’s an old prod- 
uct that has recently found a place 
in pharmaceutical manufacture: as 
a principal raw material in the syn- 
thesis of Apresolene (Ciba Phar- 
maceutical Products), a drug to 
combat circulatory disorders; and, 
in potassium salt form, as the 
springboard, via a Gabriel synthesis 
route, to Primaquine (Winthrop 
Stearns), an antimalarial. 
> Anthranilic Acid—Its derivatives 
enter such diverse fields as dyes: 
Violet BN, Fast Scarlet G, khaki 


potassium phthalimide’ ($2.25 a Ib) 


benzoylene urea’ 
4-keto benztriazine’ 


thiosalicylic acid ($3,25.a Ib) 
dimethyl! ester ($2.00 a Ib) 


prices are for 100 toh. 


dye for wool; pigments: Scarlet 3B 
used for vinyl films; flavors: syn- 
thetic grape (methyl anthranilate); 
perfume bases: synthetic musks 
from methyl anthranilate. 

Dithio Dibenzoic Acid—Some- 
times a new process results in vol- 
ume availability of a chemical for- 
mally obtainable only in limited 
quantity. ‘This time it’s dithio di- 
benzoic acid, which finds a use in 
making o-carboxy phenyl thio- 
glycollic acid, an intermediate in 
thio-indigo manufacture. 

Dithio’s derivatives—such as the 
methyl and iso-octyl esters and 
thiosalicylic acid—bear the most 
watching, though. The new syn- 
thesis can produce these in quan- 
tity at reasonable prices; their in- 
teresting properties are expected to 
attract sizeable commercial use. 
Right now di-isooctyl dithio diben- 
zoate is being examined as an oil 
additive for high pressure work. 
> Thiosalicylic Acid—This versatile 
derivative of dithio dibenzoic acid 
deserves separate discussion. Some 
of its applications: 

¢ Pharmaceuticals — Mercury, 
antimony, arsenic, silver and gold 
compounds of thiosalicylic acid 
have germicidal and/or therapeutic 
value. Thiosalicylate ion inactivates 
the hormone, insulin. 
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Like nature's porous sponge, Celite has extremely high absorptive capacity. 
It absorbs 220% of its own weight of water (Gardner-Coleman method) 


Celite diatomite powders absorb twice their own weight of liquid 


Here is a material in powder form, so 
porous that 93% of its volume consists 
of tiny interconnected pores. This unique 
structure gives Celite* an exceptionally 
high absorptive capacity which is now 
being put to profitable use-in a wide 
variety of industries. For example, Celite 
serves as a dry carrier for insecticide 
poisons . . . helps control viscosity in 
adhesives ... and makes a highly effec- 
tive anti-caking agent in fertilizers. 
The unique structure of the micro- 
scopic Celite partfcles offers many other 
advantages. These particles are spiny 
and irregularly shaped, strong and rigid 
asa result they do not pack together. 


Thus Celite powders have great bulk 
per unit weight . .. making them valu- 
able for fluffing up dry powders such as 
household cleansers . . . and extending 
pigments in paint and paper. 

Celite’s physical structure itself is also 
utilized in many different ways... as 
the outstanding flatting agent for paints 
...asa mild non-scratching abrasive for 
fine polishes . . . and to improve surface 
appearance in plastics. And it is also the 
reason why Celite can add strength, 
toughness, stiffness, durability and 
many other desirable characteristics to 
your product. 

If you want improved product per- 


formance or lower production costs, inves- 
tigate industry’s most versatile mineral 
filler. One of the J-M Celite Engineers 
will gladly discuss your problem. These 
men are backed by complete technical 
services and the Johns-Manville Re- 
search Center, largest laboratory of its 
kind in the world. 
For further infor- 
mation write 
Johns- Manville, 
Box 60, New 
York 16, N. Y. 
In Canada, 199 
Bay St., To- 
ronto 1, Ont. 


*Celite is Johns-Manville’s registered Trade Mark for its diatomaceous silica products, 


JM Johns-Manville CELITE 
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INDUSTRY'S MOST 
VERSATILE MINERAL FILLER 
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Metal repair compound........... 
Ultraviolet absorbers.............. 
Silicones make water repellent cream 
Waste CaCO, can be profitable. .... 


Water proof magnesia............. 


Products on these pages this month made news , . . 


For more about any item. use Reader Service postcard (p. 135) 


Page Number is also Reader Service code number 


154A Blood pressure depressant..................158B 
154B Colloidal boiler cleaners...................158C 
Vena 154E Low cost textile detergent..................158F 
156A" Acetoacet-m-xylidide .....................158G 
iigbawe 156B Butyl titanate polymer paints...............158H 


Delayed action rubber accelerator............ 


¢ Rubber—Phenyl thiosalicy- 
late is said to be an efficient plas- 
ticizer for both natural and syn- 
thetic rubber. 

¢ Dyestuffs — Reaction with 
chloroacetic acid is the established 
route to thio-indigo. Reaction with 
l-chloro anthraquinone leads to 
thioxanthone dyes. 

¢ Miscellaneous — Reaction 
product with chloral is an effective 
high pressure additive for petro- 
leum products. 
> Saccharin—So much for the in- 
termediates. Let’s talk now about 
saccharin, Maumee’s basic chemi- 
cal, 

Three problems face the com- 
pany in the sweetener field: national 
and state regulations restricting sac- 
charin usage in foods; competition 
from other saccharin producers; and 
the new synthetic sweetener, Ab- 
bott’s Sucaryl. 

As recently as a few years ago 27 
states did not permit the use of 
saccharin in foods, largely because 
of ancient price wars. (The picture 
is a good deal brighter now, 
though: only 15 states ban its use 
in beverages; 10, in other foods.) 
When saccharin was first offered 
commercially more than fifty years 
ago some sugar producers, en- 
tranced by saccharin’s high-powered 
sweetening potency (400 times 
sucrose), used the synthetic as a 
partial substitute for natural sugar. 
Three rapid fire results; lower 
priced “sugar,” turmoil in the ranks 
of the non-price cutters and, finally, 
legislation in many  states—insti- 
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gated by stable price interests—pro- 
hibiting saccharin in any food. 
> Sweet Tooth—Most of these laws 
have hamstrung nation-wide sac- 
charin usage, especially in bever- 
ages, all these years although the 
synthetic has found other, non- 
food, applications; these range from 
tobacco to pH indicators to elec- 
troplating (Udylite Corp.’s pat- 
ented process for obtaining a 
bright, smooth nickel surface in 
the plating bath uses saccharin). 
Recent developments, however, 
have given saccharin’s adherents a 
shot in the arm. Urged by strong 
pressure from a public with an ex- 
ceedingly sweet tooth but with an 
increasingly attentive cye on its 
avoirdupois, the market for non- 
caloric sweeteners has been expand- 
ing mightily. The Food and Drug 
Administration has been prompted 
by all this to review the situation 
and recommend new policy and 
legislation for the use of synthetic 
sweeteners and the manufacture 
and sale of special dietary products. 
Regulations in newly-opened 
states will, however, be consistent 
with general legislation in that no 
sugar adulteration with synthetics 
is permissible. All foods will con- 
tain either no artificial sweetener 
or all artificial sweetener and, in 
the latter case, must be so labeled. 
But Maumee is not pinning all 
its hopes on virgin markets; the 
company is finding present  sac- 
charin users who welcome a second 
source of supply by giving part of 
their orders to Maumee. As an 


added inducement to buyers, Mau- 
mee claims its product, derived as 
it is from phthalic anhydride rather 
than toluene, is free of the trace 
impurity — o-toluene sulfonamide — 
held responsible for the bitter- 
after-taste often associated with 
saccharin, 

> Sucaryl vs. Saccharin—Sucaryl, the 
newcomer—it’s only four years old— 
has exploded from nowhere to grab 
up most of the latest dietary mar- 
ket, non-caloric beverages. Saccha- 
rin, holding two aces but slowed 
down by red tape—true it’s shed a 
lot of legislation recently but it 
was pretty snarled up when Sucaryl, 
less encumbered, made its move a 
couple of years ago—is hoping to 
increase its share of beverage usage. 
The red tape we've mentioned. 
The top cards—saccharin is more 
economical and sweeter than Suc- 
aryl. 

costs less—Saccharin is 
priced at $1.75 a Ib.; Sucaryl at 
$3.50-$3.85 a Ib. Calcium sac- 
charin, first introduced in Mau- 
mee, costs $3.50 a Tb. 

It’s sweeter—300-400 times 
sweeter than sugar, depending on 
concentrations involved; Sucaryl is 
only 30 times as sweet as sugar—a 
clear-cut 10 to 1 advantage to sac- 
charin over Sucaryl. 

Put another way, this means that 
whereas Sucaryl costs slightly more 
than natural sugar to get the same 
sweetening effect, saccharin can 
cost as little as 1/20 as much to do 
the same job. 

But Sucaryl claims some big ad- 


July 1954—CnemicaL ENGINEERING 


Chemi 

“* emicals from new saccharin synth 
a Palm oil substitute.............. 

| 

’ 

= 

4 
| 

| 

= 


gui 
YDEN CH ew York cisco 


PRODUCT NEWS... 


"vantages, too: it’s lack of unpleas- 
ant aftertaste (a factor in its soft 
drink acceptance) in normal use 
and even after heating to cooking 
temperatures. Saccharin’s sidetaste 
has been reported accentuated by 
cooking. 

Maumee’s “‘tastier” saccharin 
may do very well for itself on both 
these counts. 150A 
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Selly Paints 


New paint vehicles give gelled 
consistency, prevent settling. 


Oil base paints are being offered 
which possess unique storage and 
application virtues. Based on new 
vehicles and older thixo-tropic 
alkyds, the paints in their natural 
state are thick, jelly-like and non- 
flowing, need never be stirred, are 
ready for use at any time. 

¢ Storage—Paints stored more 
than two years showed no settling, 
had their original consistency, were 
ready to use without stirring or 
thinning. Color uniformity was un- 
impaired—no tint color floating on 
the surface and no pigments con- 
gealing on the bottom of contain- 
crs. 

¢ Application — Thixotropic 
paint dipped out of the can in jelly 
form neither drips nor runs. Fric- 
tion of brush contact with surface 
causes paint to thin and flow 
smoothly while applying. As brush- 
ing ceases the paint quickly firms 
again, preventing sagging, curtain- 
ing and beading on the painted sur- 
face.-T. F, Washbum Co., Chi- 
cago, Ill. 154A 


Palm Oil Substitute 


Processed beef tallow makes 
our steel industry independent 
of African palm oil imports. 


Specially prepared beef tallow can 
be substituted for palm oil used in 
steel processing. The steel industry, 
largest U.S. consumer, used 17,000 
tons of Belgian Congo palm oil in 
1953 as a lubricant in cold-rolling 
sheet and strip steel and as an aid 
in hot dipped tinning of such steel. 
Development of beef tallow as a 
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satisfactory alternate in these ap- 
plications is insurance against pos- 
sible dislocation of palm oil imports 
and flow of tin plate to can manu- 
factures and canners.—American 
Iron and Steel Institute, New York 
Y, 154B 


Metal Repair Compound 


Al-epoxy resin compound is 
hard machinable and chemi- 
cally stable, repairs castings, 
molds and dies. 


Metalset A-101 can be used for 
repairing castings, filling joints in 
sheet metal and building up sur- 
faces of patterns, molds and dies. 

An aluminum-containing epoxy 
resin, the product hardens by poly- 
merization (a curing agent is re- 
quired) with negligible shrinkage, 
will not crack. It can be cast or 
applied with a putty knife, adheres 
strongly to metal, particularly 
aluminum, is machinable to a 
feather edge and has excellent 
chemical stability. 

Photograph (above) shows wedge 
shaped section in metal disc being 
filled with Metalset. 

Metalset A101 costs $1.00 for 
6 oz., $5.00 for 3 1b.—Smooth-On 
Manufacturing Co., Jersey City, 
N. J. 154C 


For More Information. . . 


about any item 
in this department, 
circle its code 
number on the 
Reader Service 


Postcard inside the back cover. 


Ultraviolet Absorbers 


Act as protective coatings and 
stabilizers. 


New chemicals are available to 
protect materials from the deteri- 
oration caused by ultraviolet radia- 
tion. Uvinul 400 and Uvinul 490 - 
not only work in transparent films 
to shield surfaces but act as stabi- 
lizers for materials subject to deg- 
radiation by ultraviolet light. 

@ Uses as protective agents are: 

In lacquers—to retard the dark- 
ening of bleached furniture woods. 

In plasticized cellulose acetate— 
for transparent sheets used as 
screens for U. V. Sensitive mate: 
rials—photos, foods, chemicals. 

In coatings and finishes—for tex- 
tiles, leather, paper. 

In waxes, polishes, oils, creams— 
for surfaces to which these prod- 
ucts are applied. 

¢ Uses as stabilizers are: 

In translucent, opaque, or clear 
plastic sheets—to stabilize selected 
colors against U. V. fading. 

In polymethylmethacrylate — to 
serve not only as U.V. filters but 
also minimize crazing of the sheet 
caused by decomposition products. 

In polyester resins—to prevent 
discoloration and deterioration in 
sunlight.—Antara Chemicals, New 
York 14, N. Y. 154D 


Barrier Cream 


Protects against dermititis, one 
of industry’s major headaches. 


Kerodex, a cream designed to act 
as a barrier between the skin and 
agents which irritate and damage 
the skin, is available for the first 
time to American industry. Used 
successfully in Canada and Europe 
for more than ten years, the cream 
is offered as a partial answer to 
the problem of absenteeism due to 
acquired skin disorders, a problem 
with an overall cost, according to 
the U.S. Public Health Service, of 
one hundred million dollars a year. 

Prime function of a barrier cream 
is to preserve the normal condition 
of the skin by keeping pores and 
follicles free from foreign matter. 
This and other closely related qual- 
ities are claimed for Kerodex: it is 
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For Production and Research Men who use 
High Purity Process Chemicals... 


The following fine chemicals represent a 
small cross section of the many high purity 
chemicals bearing the “B&A” shield of 
quality. Please put check in box before 
name of each product on which you want 
further information. 


Product Data Sheet No. 
(C) Acetyl! Chioride, Technical DA-30151 
Acid Hydroftvoric, 48%, (C.P.) A.C.S. DA-49791 
(CD Acid Oxalic, Anhydrous, Technical DA-3134) 
Aluminum Chioride, 32° Baume Solution DA-83851 
(CJ Aluminum Fluoride, Powder, Technical DA-32521 
(] Aluminum Nitrate, Crystal, Technical DA-32341 
Aluminum Sulfate, Hexohydrate, Technical DA-48871 
(-) Ammonium Acetate, Crystal, Purified DA-32711 
Ammonium Fivoborate, Crystal, Technical DA-32731 
() Ammonium Fluoride, Crystal, Technical DA-32671 
(C) Ammonium Oxalate DA-33251 
Ammonium Sulfate, Purified DA-33151 
Ammonium Thiosulfate, Solution, Technical DA-85271 
Barium Fluoride, Technical DA-3418) 
J Calcium Acetate, Powder, Purified DA-34991 
Colcium Chloride, Anhydrous, Purified DA-49211 
Calcium Chloride, USP DA-35011 
C) Calcium Fluoride, Powder, Reagent DA-35201 
Calcium Phosphide, Technical DA-35341 
(J Chromium Fivoride, Technical DA-35771 
Chromium Potassium Fivoride, Purified DA-35791 
(J Chromium Potassium Sulfate, Granular, Photo DA-3584) 
Cupric Fluoride, Technical DA-36481 
Cuprous Chloride, Technical DA-36571 
Ferric Nitrate, Crystal, Technical DA-37441 
(] Ferrous Ammonium Sulfate, Crystal, Technical DA-37571 
(] Lead Nitrate, Crystal, Technical DA-38371 
Magnesium Fivoride, Purified DA-39121 
Oxamide, Purified DA-48651 
Potassium Acetate, N.F.,& Crystal, Technical DA-40821 
Potassium Bifivoride, Technical DA-4146) 
() Potassium Borate, Tetra, Purified DA-40771 
Potassium Cyonate, Powder, Purified DA-41591 
Potassium Cyanate, Powder, Technical DA-48821 
Potassium Fluoborate, Crystal, Technical DA-41361 
(C) Potassium Fluoride, Anhydrous, Purified DA-4091) 
Potassium Fluoride, Crystal, Purifie. DA-41041 
([] Potassium Nitrite, Fused, Lump DA-85521 
Potassium Titanium Fluoride QA-40721 
Sodium Fivoborate, Crystal, Technical DA-42401 
Stannous Chloride, Crystal, Technical DA-43421 
Zinc Formate, Crystal, Purified DA-4444) 


yours ! 
EXCLUSIVE NEW DATA 


ON ALL THESE 2-3 


B«A Fine Chemicals 


If Your Operations Involve high purity process chemicals, you 
will undoubtedly want to know more about one or several of 
the Baker & Adamson Fine Chemicals listed here. Each now has 
important industrial applications . . . each is worthy of investiga- 
tion for many other uses suggested by its particular properties. 


CUT OUT THIS COUPON AND MAIL. 


To Help You make preliminary evaluation of these important 
new process chemicals, General Chemical has prepared a spe- 
cial data sheet for each. These sheets cover pertinent physical 
and chemical properties, suggested uses, containers, etc. Since 
many of these fine chemicals are rela- 

tively new to the industrial scene, 

data on them are frequently not avail- 

able in standard references, thus you 

will find these particular B&A data 

sheets of more than ordinary value. 


BAKER & ADAMSON FINE CHEMICALS 
GENERAL CHEMICAL DIVISION 
Allied Chemical & Dye Corporati 
40 Rector Street, New York 6, W. Y. 


To Obtain Data sheets on the B&A 
Fine Chemicals that interest you, just 
fill out and mail coupon. 


Name 


(R) Company 


BAKER & ADAMSON Ceemicald' 


GENERAL CHEMICAL DIVISION 1 


ALLIED CHEMICAL & DYE CORPORATION i City. Zone State 


40 RECTOR STREET, NEW YORK 6, N. Y. ’ 
SETVING FRE PCACE CHEMICAT PURITY Since 


Street 


~ 
~ 
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PRODUCT NEWS... 


nonsensitizing and  nonirritating; 
may be applied safely and effec- 
tively to the face as well as the 
hands; does not affect materials 
handled and is unaffected by them; 
is economical and easily applied; 

protects for three or four hours, 
Considerable improvement in 
workers’ health and productivity 
is reported by industries using Kero- 
dex: transportation, chemical, rub- 
ber, paints, construction, foods, 
plastics and printing. In these jobs 
the cream has protected against con- 
tact dermititis caused by primary 
irritants—acids, alkalis, solvents, oil, 
tar and pitch—as well as sensitizers 
~—nickel, rubber, chromates and 
even poison ivy. One grade of Kero- 
dex is designed specifically to de- 
flect irritating light rays, including 
ultraviolet and infra-red.—Ayerst 
Laboratories, New York 16, N. Y. 
154E 


Put Waste CaCO; to Work 


By applying a few simple processing techniques— 
mostly drying—you can turn now-wasted calcium car- 
bonate into products selling for as much as $55 per ton. 


Industrial processors with moun- 
tains of calcium carbonate waste 
deposits in their back yards—and 
there are a lot of them—can profit- 
ably dispose of the stuff, according 
to Robert Noor, consulting engi- 
neer. 

Users of dolomite—calcium mag- 
nesium carbonate—in the produc- 
tion of asbestos, 85 percent mag- 
nesia, insulation and chemical and 
pharmaceutical magnesium oxide 
have each accumulated “waste” 
CaCO, in excess of several million 


The hand pictured at the left has 
just been dipped in ink. The still- 
white areas had been previously cov- 
ered with a skin cream based on 
Dow Coming 555 silicone fluid. 
These treated portions rinse clean 
easily (right) but soap scrubbing will 
be necessary to remove the rest of 


Silicones make skin cream water repellent 


the stain. DC 555 is water-white, 
odorless and readily diluted with 
such materials as lanolin, beeswax, 
mineral oil and 95 percent ethanol, 
is designed as an easily blended, non- 
separating ingredient for cosmetics 
and ointments. — Dow Corning 
Corp., Midland, Mich. 156A 


pounds. Much of the material now 
in stockpiles is approximately 65 
percent wet and as such is worth- 
less. But, for freshly produced or 
protected deposits, substantially 
pure except for dirt, profitable utili- 
zation is possible as follows: 

¢ Drying—A simple operation 
will produce a saleable calcium car- 
bonate competing with commercial 
whiting selling from $6 to $40 a 
ton, depending on _ refinement, 
mesh size and apparent specific 
gravity. 

Another drying operation at 500 
deg. F’. will yield a product equiva- 
lent to commercial precipitated 
chalk used for fillers in rubber and 
paint and as agricultural lime. 
‘Total operating expense: about 
$1.50 a ton. The lime grade will 
bring $9 a ton but the purer mate- 
rial, if ground to desirable mesh 
sizes, can sell for $13 per ton 
(putty), $30 per ton (rubber) and 
$40 per ton (paint filler). 

¢ Calcination — Burning tem- 
peratures of 1,500 deg. F. would 
give a calcium oxide competitive 
with material selling at $9 per ton. 
No size reduction is required. 

¢ Hydration of CaO—Result- 
ant hydrated lime could sell as a 
building material at $10 per ton. 

The small but high price pharma- 
ceutical and drug markets pay $55 
per ton for very pure grades of all 
these possible products and should 
be investigated.—General Industries, 
Inc., Philadelphia, Pa. 156B 


Water Proof Magnesia 


Piping insulation survives bru- 
tal tests: steam inside pipe, 
boiling water outside. 


A new form of 85 percent mag- 
nesia insulation is highly resistant 
to severe moisture conditions; it’s 
tailored for underground pipe lines 
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Exclusive Chlorine Safety Service (2) Specialized Technical Service 


Only Sotvay offers you an industry-wise Technical Serv- 
Soxvay has long been a leader in the develop- ice that is devoted exclusively to chlorine users in textile, 


ment of safety programs for chlorine users. It paper, water, sewage and other industries. Souvay's staff 
has pioneered employee safety training pro- 
grams and initiated the latest advances in 


safety practices. 


So.vay has designed and engineered special 
kits for emergency repairs to every type of 
Sotvay Chlorine container. 


These Sotvay Safety Kits may be pur- 
chased by Sotvay Chlorine users... or in an 
emergency they may be borrowed at various 3 ethene bese 
locations without charge. Booklets describing 


thane’ witht on thelr @ Exclusive Series of Technical Bulletins 


use are supplied at no cost. SoLvAy customers SoLvay’s technical bulletins are recognized as one of the 
can also obtain — free of charge — SoLvay’s pur 5 reliable sources of information on chlorine 
Safety Charts for employee instruction on These bulletins are: Bulletin No. 7, “Liquid Chlorine,” 
safety practices . . . procedures to follow in an Wo. 11, Weber 
Chlorine and Bleach.” Bulletin No. 14" "Chlorine Bleach 


SOLVAY PROCESS DIVISION 


Mail Coupon Now For 
Service and Information 


ALLIED CHEMICAL & DYE CORPORATION 


61 Broadway, New York 6, N. Y. 


Gentlemen: 
Please send me—~AT NO COST OR OBLIGATION O No. 7 0 No. 8 O No, 11 q 
Copies of these SOLVAY Technical Bulletins: OO No. 12 (No. 
Please have the nearest SOLVAY Branch Office contact me regarding: 

0 SOLVAY’S SPECIALIZED TECHNICAL SERVICE 1 
(0 SOLVAY’S EXCLUSIVE EMERGENCY SAFETY SERVICE j 
NAME | 
COMPANY. 
ADDRESS. 
CITY. ZONE STATE aw? 


Soda Ash © Snowflake® Crystals 

Potassium Carbonate © Calcium 

Chloride Sodium Bicarbonate 

Ammonium Bicarbonate © Cleaning Compounds 
Caustic Potash Sodium Nitrite Ammonium 
Chloride * Chlorine * Caustic Soda * Monochloroben- 
zene Para-dichlorobenzene * Ortho-dichlorobenzene 
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PRODUCT NEWS... 


subjected to flooding, process equip- 
ment and piping requiring hosing. 

Pittsburgh ‘Testing Laboratory 
subjected hot steam piping covered 
with the insulation to 378 hours of 
immersion in boiling water with in- 
termittent drying out (510 hours)— 
30 cycles in all, The 85 percent 
magnesia suffered no loss of insulat- 
ing values, only a slight roughening 
of its surface.-Magnesia Insulation 
Manufacturers Association, Wash- 
ington 4, D. C. 156C 


Brookfield Viscosity, cp 


Its aqueous solutions congeal 
when treated with alkali. 


A unique gel-forming gum has 
been introduced that should in- 
terest the cosmetic, pharmaceutical, 
paint, textile and related industries. 
Carbopol 934, a hydrophilic poly- 
mer, dissolves in water to form low 
viscosity, low pH solutions which, 
when neutralized, congeal to high 
viscosity gels. Degree of viscosity 
depends on the acid polymer con- 
centration and extent and type of 
neutralization employed. 


For More Information... 


about any item 
in this department, 
circle its code 
number on the 
Reader Service 
Postoard inside the back cover. 


- 
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High viscosity gels are attainable 
with lower concentrations of Car- 
bopol than with many other com- 
mercial thickening agents (see cut): 
solutions of one-half, one and three 
percent reach maximum viscosities 
of 10,000, 30,000 and 70,000 cen- 
tipoises, respectively. And once 
attained, these viscosities are only 
slightly affected by temperature 
variations or 24 hr. ball milling. 

Carbopol and its salts are not 


Product Briefs 


subject to hydrolysis or polymeric 
degradation caused by bacterial or 
fungal attack. ‘They are good sus- 
pending agents for solids dispersed 
in aqueous systems; as little as 0.05 
percent added to dispersions of 
antimony oxide, titanium dioxide, 
whiting or iron oxide pigments pre- 
vents formation of hard-to-redis- 
burse cakes.-B. F. Goodrich 
Chemical Co., Cleveland 15, Ohio. 

158A 


A new blood pressure depressant, 
arfonad, permits surgeons to al- 
most completely control bleeding 
in difficult operations on the 
head, neck and chest. Dangerous 
blood transfusions and post op- 
erative shock are avoided. Ar- 
fonad acts quickly and its effects 
subside rapidly after the opera- 
tion.—Hoffmann-La Roche, Inc., 
Nutley, N. J. 158B 


Non-chemical, colloidal formulas 
for boiler cleaning, Series 31-H 
Formulas, hold scale, oil and 
grease in suspension, keep opera- 
tion-interrupting deposits from 
forming. Tests with more than 
1200 boilers show complete 
cleaning in 30-40 days without 
shutdown or  failure.—Water 
Treatment Co. of America, Pitts- 
burgh 12, Pa. 158C 

New optical textile whiteners are 
Safaritone White WNOA and 
Safaritone White C. WNOA pos- 
sesses level dyeing characteris- 
tics on wool, nylon, Orlon and 
acetate. Warm-water-soluble, it 
requires no separate dyebaths and 
neutralizing. White C is designed 
for all temperature whitening of 
cotton bleached or viscose rayon 
goods. — Hilton-Davis Chemical 
Co., Cincinnati, Ohio. 158D 


Skid-resistant printing ink can solve 
many shipping problems of man- 
ufacturers and users of industrial 
packages. Hydry Non-Skid Ink 
minimizes sliding, shifting and 
extra handling of bags, cartons, 
etc.—Sun Chemical Corp., Long 
Island City, N. Y. 158E 


Nopco 1479A is claimed to be the 
lowest cost synthetic detergent 
on the market for the textile in- 
dustry. A liquid fatty alkylolam- 
ide, it has high foaming action, 
excellent scouring propertics.— 
Nopco Chemical Co., Harrison. 
N. J. 158F 


Acetoacet-m-xylidide—usually 
ported—is more available now 
from domestic producton. Yel- 
low benzidine pigments _pre- 
pared from this product have re- 
markable light fastness, are used 
in printing inks, textiles. Price: 
$3-3.25 a lb.—Carbide and Cai- 
bon Chemicals Co., New York 
a7, 158G 


Polymerization gives butyl titanate- 
based paints qualities other than 
heat resistance. Pigmentation 
with zinc dust gives butyl titan- 
ate polymer outstanding anti- 
corrosion properties—especially in 
marine uses. They dry satisfac- 
torily at ordinary temperatures.— 
Australian Defense Standards 
Labs, Melbourne, Australia. 158H 


A new “delayed action” accelerator, 
Nobs Special, protects rubber 
compounds against processing 
scorch by not catalyzing vulcan- 
ization until the rubber in the 
mold is heated to the proper 
temperature. The delay—up to 
10 minutes—allows longer rubber 
flow in the mold, reduces surface 
defects and flow cracks. Best use 
is with high pH furnace blacks.— 
American Cyanamid Co., Bound 
Breek, N. J. 158] 
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| Thermal Processing 
Equipment... Service 


One significant reason why there are thousands 
of Nichols Herreshoff* and Bethlehem Wedge* 
multiple hearth furnaces in world-wide operation 
today lies in the adaptability of the basic furnace 
design to so many materials processing and 


treating requirements. 


What is your problem? Competent, expe- 
rienced Nichols engineers are ready to survey 
your requirements and supply, in whole or 
part, thermal processing systems. For engi- 

neering services or equipment, call Nichols. 


Write for Bulletin No. 224. 


NICHOLS 


Engineering & Research Corp. 
70 PINE STREET, NEW YORK 5, N. Y. 


1637 N. ILLINOIS ST., INDIANAPOLIS 2, IND. 
40 $. LOS ROBLES AVE., PASADENA 1, CALIF. 
1477 SHERBROOKE ST. W., MONTREAL 25, CANADA. 


| 
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Filter “System handles 
heavy dust load from pot furnaces. 


\ t the Climax Molybdenum Co., Langeloth (Pa.), the com- 

plete recovery of product fines presented no ordinary dust 
problem. Filters which would be veritable giants were needed to 
control ferromolybdenum fumes—tough to handle because of 
their light weight and voluminous characteristics. 


To solve Climax’s problem, Dracco custom-engineered an 
entirely new Dracco Dust Control System—the extremely rugged 
“DH” Filter. Designed for continuous, automatic service, these 
Dracco giants operate under heavy-duty conditions. 


At Climax, twelve Dracco “DH” Filters with a capacity of 
60,000 CFM are integrated with process equipment used in the 
manufacture of metallurgical compounds. While operating only 
intermittently, they capture some one-and-a-half tons per day of 
valuable ferromolybdenum fumes. All reclaimed materials are 
returned directly to process for re-use. 

Whether your dust control or recovery problem is complex or 
simple, rely on Dracco for the profitable, engineered-for-effi- 
ciency solution. Call in a Dracco engineer today! 


DRACCO CORPORATION 


4040 East 16th Street 3 Cleveland 5, Ohio 


Dracco Bulletin 800 contains complete tech- 
nical information on “Industrial Dust Control 
and Recovery”. Write for your copy today. 


DUST RECOVERY 

@eee 

ie CONVEYORS - DUST CONTROL EQUIPMENT 
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It’s the Crease that does it! 


a Makes bagtop forming easier 

@ Speeds Bag closing 

= Insures better filling 

@ Produces a better-looking package 


Bagpak, the first to introduce multiwall bags to many 
industries, then improved them with the PREFORM 
top for easier, time-saving uniform closing. Now the 
PREFORM feature at the bottom means easier open- 
ing for faster, more complete filling. 

You profit because your bags are filled, formed and 
closed in record time. You package bigger tonnage 
daily—and there’s no waste. 

Asking for complete information and prices places 
you under no obligation. Just write today to Dept. E-19 


ss International Paper Company, Bagpak Division 
220 E. 42 Street, New York 17 


BRANCH OFFICES: Atianta - Baltimore Baxter Springs, Kansas Boston Chicago Cleveland Dallas Denver Detroit Kansas City, Kansas Los Any 
Minneapolis - New Orleans - Philadelphia - Pittsburgh - St. Louis - San Francisco - IN CANADA: The Continental Paper Products, Ltd., Montreal, 
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Look all the features 
new high-speed ammonia compressor 


walls, providing longer valve life and increased overall efficiency. All passageways 


IMPROVED INTERNAL MANIFOLDING—cool suction gas comple 


High operating efficiency 
and lighter weight 

make this modern unit 
the talk of the industry 


These lightweight, compact Worthington 


‘ammonia compressors have the same high 


operating efficiency and versatility as their 
lower speed counterparts. 

Ranging in capacities from 18 to 150 tons, 
the new units can be used as high-stage or 
booster machines. 

Get in touch with your nearest Worthington 
district office for more facts about these 
rugged compressors. Or write to Worthington 
Corporation, Air Conditioning and Refriger- 
ation Division, Section A.3.56, Holyoke, Mass. 


between suction discharge and shutoff valves are cast integrally within the crankcase, 
eliminating outboagd fittings. Cross section shows water jacketing on one of the cylinders. 


ELECTRIC UNLOADING—a new achievement in 
variable capacity control. You can start com- 
pressor with a normal torque motor; power 
consumption is automatically balanced against 
load. Separate unloader units allow easy 
maintenance . . . no oil or gas pressure lines 
to worry about. 


WORTHINGTON 


CLIMATE ENGINEERS TO INDUSTRY, 


NEW SUCTION MANIFOLD, with cover plate over 
suction strainer inlet, allows easy removal of 
the suction gas strainer for cleaning, without 
disturbing any of the pipes, valves or other 
parts. The strainer is unique in that it fits en- 
tirely within the crankcase manifold, requiring 
no additional space. 


= 


— 


NEW FORCE-FEED LUBRICATION SYSTEM — full 
pressure, positive lubrication, regardless of 
rotation. A new rotary oil pump, driven di- 
rectly by the crankshaft, eliminates compli- 
cated and noisy gear trains. Oil is filtered 
through a strainer in the crankcase for pro- 
tection of pump and other moving parts. - 


A.3.56 


BUSINESS AND THE HOME 
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MINIMUM MAINTENANCE COSTS 
PROTECTIVE COATINGS 


| oan organization SPECIALI: 
in corrosion control | 


The service life of your equipment—the efficiency of your production 
schedules — the ultimate value of your investment and maintenance 
dollars — all are vitally dependent on the continuing performance of the 
protective coatings specified in your plant. Thus, success or failure of 
your coatings can mean the difference between tremendous losses or 
substantial savings. 

To assure coating performance that provides long-lasting, low-cost 
protection, two steps are absolute essentials, right from the start. You 
need the right coating for each specific exposure, and it must be applied 
properly if it is to yield maximum benefit. 


AMERCOAT ELIMINATES THE GUESSWORK—MINIMIZES MAINTENANCE COSTS 

First of all, AMERCOAT provides the right coating for the particu- 
lar problem. From the complete AMERCOAT line, it is possible to 
provide specific coatings for specific exposures to achieve specified pro- 
tective performance. 

In addition, you receive the added value of AMERCOAT'’s conscien- 
tious service follow-through backed by an organization SPECIALIZING 
in industrial corrosion control. With the assistance and on-the-spot advice 
of a trained representative, you get the best possible application through 
proper attention to surface preparation and correct coating techniques. 

Investigate AMERCOAT now. It’s your surest way to effective, long- 
term corrosion control. An experienced representative is near you to serve 
you. For complete details write today. 


4809 Firestone Bivd., South Gate, Calif, 
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Carpenter Stainless No. 20 Handles H,SO, 
— Solves Corrosion Problem 


In this spray booth metal parts are cleaned by a solution 
of hot sulphuric acid. Booth is fabricated from Carpenter 
Stainless No. 20 Cb pipe, tubing, sheet and plate. 


When you have sulphuric acid or other strong corrosives 
to handle—or are fabricating equipment to do the 
job—remember Carpenter Stainless No. 20—also avail- 
able in bar, wire and strip. 


Highly resistant to concentrations or solutions of 
H2SOq4, and unaffected by a long list of other highly 
corrosive acids, liquids, gases, Carpenter Stainless No. 20 
cuts the cost of corrosion control. What’s more, it has 
the ductility and general workability for trouble-free 
bending, machining, threading, welding and brazing. 


Now is the time to get complete information on 
Carpenter Stainless No. 20 Cbin its many 
forms — see what it has to offer you. 
Write today for your copy of the 
Carpenter Stainless No. 20 handbook. It 
contains data on phvsicals, corrosion 
resistance, fabrication. 


The Carpenter Steel Company, Alloy Tube Division, Union, N.J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—‘‘CARSTEELCO” 


Stainless Tubing & Pipe 
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MAXIMUM RESPONSE — MINIMUM FLUTTER. 
Highly sensitive dampening flu'd on bi-metal coil as- 
sures fastest response to temperature changes and 
greatest resistance to pointer flutter and destructive 
vibration. 


ALL WELDED STEM 
media cannot Seep into iy 


Corrosion-resj 
eter life, Comtibutes 


UCTION. Processing 
Is Stainless stee| — 
to longer thermom- 


on-the-spot temperature readin 


Accuracy is guaranteed within 1% of the 
scale range. Application is simple and 
fast. Adequate clearance at back of case 
permits easy use of wrench during instal- 
lation. Get complete information about 
these precision-built, long-life thermome- 
ters. Write for Bulletin 144. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR is 
as close as your telephone. Take advantage 
of the broad experience of his organization 
and his ability to meet your most exacting 
requirements quickly from local stocks. 


FAHRENHEIT 


AMERICAN BI-METAL 
DIAL THERMOMETERS 


SPECIFICATIONS 


Temperature Ranges: From minus 60° 
to 1000° F. 


Dial Sizes: 3%” and 5”. Graduations over 
full 270° arc. 


Case: Aluminum alloy with smooth, black 
enamel instrument finish. 


Bezel: Screwed to case. 


Front: Heavy plate glass set in channeled 
gasket seals the case. 


Pointers: Adjustable type attached with set 
screw; easy to get at for setting. 


Connection: Fixed, 42” N.P.T. 


Separable Sockets: Available for use in 
closed systems or where the measured 
medium is corrosive to the stainless steel 
stem. Fit over all standard stem lengths ex- 
cept 212”. 


(«AMERICAN INDUSTRI. INSTRUMENTS 


A product of MANNING, MAXWELL & MOORE, INC, sTRATFORD, CONNECTICUT 
MAKERS OF ‘AMERICAN’ AND ‘AMERICAN-MICROSEN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ 
GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF ‘'SHAW-BOX"' 

AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


B 
y all indicati 
CLIMATE-PROOF CASE. Rain tight. .. snow tight 
dust tight --- sand tight . . frost tight. The American 
meter can withstand submersion, hot 
mperature changes 
\00 
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Beneath the black protective coatings in the view above are three of 
six 200,000-gal. solid stainless steel Horton® tanks erected for Celanese 
Corporation of America’s petrochemical plant at Pampa, Texas. At this 
plant petroleum byproducts, useless less than thirty years ago, serve as 
raw material that is processed to provide us with a multitude of articles 
we use and wear daily, 


The Horton tanks shown are 334-ft. in diam. by 304-ft. high. The zoofs 
are supported by 5-in. carbon steel rafters on top of the roof plates. The 
tanks are used for the storage of finished chemicals that are produced 
at Pampa. 


Write our nearest office for information, estimates or — on 


Horton stainless steel tanks or any other Horton weld 
structures. There is no obligation on your part. 


Detroit 26 1503 Lafayette Bldg. Pittsburgh 1 
Houston 2. . 2103 C & | Life Bldg. Sait tele City 4 
tee Angeles 17.1505. General Bidg. San 4 

3318—165 Broadway Bldg. Seattle 1... . i ry Bids. 
2220 Midland Bidg. Walnut St. Bldg. .1623 Hunt Bidg. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


steel plate 
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or petrochemical storage at Pampa 
Chicago 4 
Cleveland 15 


vents pressure build-up in metal- 
lic paints) and Syloid® 162. 
(alkyd-urea flatting agent for 
synthetic finishes). Mail coupon 
for literature giving chemical and — 


physical properties, use data, etc. 


ganic 
gralysts,, \nor 
tated Fertilizer: 
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avison Bulletin 
ee | pry AIR and GAS AVAIL ABLE 4 | 
You can pave ary air in your control snstruments or buildings 
where operations require low pumidity- Dynamic adsorption 
can accomplish this efficiently, economically by forcing air oF 
gas-ait mixtures containing moisture through layer OF ped of : 
chemically inert silica The adsorptive 
quality of silica et removes the moisture making air avail- 
able to mect your requirements: Today telephone cable pro- 
ducers, confectionary suppliers, jibraries, ship olds, ete 
4 are dependent upon silica eet dry aif systems. Many sndustrial 
gases such nitroge oxyge™ methane, nydroge™ promine, 
chlorine, ete: are efficiently dried with silica gel 
ne 
Eng YOuF Dey, drying partimone 3, 
ay o Liquid Dehydration syloid syloid 162 


ndclasp friend-in-need 


There’s confidence in the very “feel” of the world famous 
C-O-TWO Squeez-Grip Carbon Dioxide Type Fire Extin- 
guishers. The quick-acting “Squeez-Grip” fits yoyr hand 
naturally like a handclasp...hangs right...carries right... 
works right. You're in complete command of the situation 
instantly ...no fumbling ...no fatigue. 

From the non-conducting, shatterproof discharge horn 
to the high strength, durably finished cylinder, you get top 
quality construction that results in a lifetime of satisfactory 
service. Because of the very few working parts and corrosion 
resistant materials throughout, the total cost to you over the 
years is less than other initially lower priced makes ... fire 
after fire, recharge after recharge, without trouble. 

‘It's not hard to see, when you fully compare and try, why 
C-O-TWO Squeez-Grip Carbon Dioxide Type Fire Extin- 


Squeez-Grip Carbon Dioxide Type Fire Extinguishers 
Ory Chemical Type Fire Extinguishers 
Built-in High and Low Pressure Carbon Dioxide 
Type Fire Extinguishing Systems 
Built-in Smoke and Heat Fire Detecting Systems 


C-O-TWO FIRE EQUIPMENT OF CANADA, LTD. 
Sales and Service in the Principal Cities of United States and Canada 


guishers are your test buy for killing flammable liquid and 
electrical fires, as well as some surface fires involving ordi- 
nary combustible materials. Sizes range all the way from 
2% to 100 pounds capacity...all fully approved by the 
Underwriters’ Laboratories, Inc., Factory Mutual Labora- 
tories, Armed Forces and Government Bureaus. 

With C-O-TWO Squeez-Grip Carbon Dioxide Type Fire 
Extinguishers the penetrating carbon dioxide is a clean, dry, 
non-damaging, non-conducting, inert gas...smothers fire 
instantly, leaves no after fire mess... harmless to equip- 
ment, materials and finishes...even food is still perfectly 
edible. 

Act now for complete free information on <hese first-rate, 
sure-acting fire extinguishers. Remember fire doesn’t wait 
... get the facts today! 


C-O-TWO FIRE EQUIPMENT COMPANY 


NEW JERSEY 
* TORONTO 8 © ONTARIO 


NEWARK 1 


AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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CHART OP1668 


SEE WHAT HEAT 
EXCHANGER CAN DO... 
WHEN IT’S LAVAL! 


This chart, made under normal operating conditions, shows 
the temperature of the heated product of a De Laval Plate 
Heat Exchanger, using the De Laval Vacuum-Steam Heating 
System, in which temperature is controlled by the amount 
of vacuum (shown on the chart in psia) applied to the steam 
in the heating section. 
Note these two outstanding features: 
(1) The straightness of the lines at the various temper- 
atures—lines which, while straight, have “‘life’”’ in them, 
indicating the sensitivity of the instruments... (2) The 
immediate and sharp response to each demand for a tem- 
perature change. Quite obviously there is no ‘‘seeking”’ 
for the correct temperature. 


Here is proof that the De Laval Plate Heat Exchanger and the 
De Laval Vacuum-Steam Heating System, together, provide 
a simple method for accurate control of product temperature 
with instant response to any change in operating requirements. 


For complete technical information regarding De Laval Plate 


‘ Heat Exchangers for heating, cooling or regeneration .. . PLATE HEAT 
Write for De Laval’s Bulletin PHX. EXCHANGERS 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York @ 427 Randolph St., Chicago 6 
DELAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
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NIALK CARBONATE OF POTASH: Good production 
schedules are maintained in the pharmaceutical 
and vitamin fields only when the uniform purity 
of vital ingredients is assured. Many leading 
drug houses specify NIALK Carbonate of Potash, 
knowing that its uniform high quality contributes 
to smooth production. 


This uniformity in all NIALK chemicals is an 
important factor in keeping production on an 
even level in many fields. 


| CARBONATE OF POTASH 
_PARADICHLOROBENZENE 
‘CAUSTIC SODA 


Cooper- Bessemer Compressors operate “on their own" 


CTUALLY, the statement that Cooper-Bessemers are 
“on their own” is far from an exaggeration. For 
example, this single stage Cooper-Bessemer FM-2 com- 
pressor, installed in a Michigan refinery, runs 24 hours 
a day without operating personnel. 
This money-saving advantage is made possible by highly 
efficient Cooper-Bessemer controis which automatically 
handle all phases of the compressing operation. 
Moreover, in this plant’s processing, contamination by 
oil is completely avoided. Therefore, the FM unit is 
equipped with Cooper-Bessemer carbon pistons, operat- 
ing against micro-honed mirror finish liners, requiring 
no lubricating oil whatever! — a highly important factor 
in various processes involving compressed air and other 


gases. 


Whatever your compressor requirements may be, from 
100 to 5000 hp, Cooper-Bessemer offers you unique 
advances assuring the highest efficiencies combined with 
lowest cost operation, Your nearest Cooper-Bessemer 
office will gladly give you the specific information you 
may require. 


MOUNT VERNON, OHIO 


COOPER-BESSEMER 


GROVE CITY, PENNA, 


New York City © Seattle, Wash. © Bradford, Pa, ® Chicago, ill. 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, D. C. © Shreveport, la. © San Francisco, Los 

Angeles, Calif. © St. Louis, Mo. ® Gloucester, Mass. © New 

Orleans, la. © Tulsa, Okla. © Cooper-Bessemer of Canada ltd., 
Edmonton, Alberta—Halifax, Nova Scotia. 


DIESELS @ GAS ENGINES @ GAS-DIESELS © ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 
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Conforms to Commercial Standard CS-117 


Cement 


we * 


Because Eagle-Picher Super “66” In- 
sulating Cement really sticks, it has 
money-saving advantages that are 
apparent the minute your crew begins 
to apply it. 


it sticks—less time is wasted 
or stays where you = 
ether the equipment is hea 
demnporacily out of service. It ‘holds 
together’ — usually no reinforcing 
needed on applications up to 14 
inches thick. 


Because it sticks—Super ‘‘66’’ can be 
used effectively, economically on all 
types of surfaces—fiat, curved, over- 
head—anywhere you need insulation. 
It’s truly an all-purpose cement. 


And—Super “‘66”’ is rust-inhibitive— 
cannot cause corrosion—actually helps 
prevent corrosion of costly equipment. 


If you’ve never tried Eagle-Picher 
Super “66,” it will pay you to learn 
more about it today! 


“Springy Ball” structure—the secret of the high thermal efficiency of 
Super ‘'66.’’ These small, resilient pellets of mineral wool, each one honeycombed 
with thousands of minute air cells, effectively resist the flow of heat even when used 

on equipment heated to 1800 F. 


THE EAGLE-PICHER COMPANY 


General Offices: Cincinnati (1), Ohio 

a For greater efficiency, protection and economy, you should investigate these Eagle-Picher products: 
Insulating Felts ¢ Insulating Block * Blankets * Loose Wool * Mineral Wool Pipe Covering © Stalastic 
Stamastic ¢ Insulseal * Finishing Cements ¢ Insulating Cements * Swetchek ¢ Insul-Stic « Fireproofing Cement 
Member of Industrial Mineral Fibre Institute 
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This fully automatic Lectrodryer DRYs instru- 

* ment air prior to its being fed to the many 
pneumatically operated instruments at the 
Stanolind Oil & Gas Company's Stano Gasoline 
Plant, Ulysses, Kansas, pictured above. 


“Whenever We Install Instruments, 
We Prefer To Install Air Driers 
regardless of outside “humidity!” 


*“There’s no cause to worry if you DRY instrument air. It 


assures trouble-free operation.” These statements were made by 


the Stearns-Roger Company of Denver, the firm that engineered 
the Stanolind Oil & Gas Company plants of the type pictured. 

To prevent cold weather air line freeze-up...to halt rust, 
scale and sludge in air lines, you must get rid of moisture. You 
can do this by installing a Lectrodryer*. These machines work 
continuously, automatically and economically, extracting va- 
porous moistures from instrument air... reducing the dewpoint 
in air lines to as low as -100° F. 

Install a Lectrodryer in your instrument air lines. It’s the 
safest and most economical way to keep harmful moisture from 
your instruments, 

Write for Because Moisture Isn't Pink, a booklet describing 
what Lectrodryers are, how they work and how they are being 
used in industry. Pittsburgh Lectrodryer Corporation, 303 32na 
Street, Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
in Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege, 


LECTRODRYER 


* REGISTERED TRADEMARK U. 8. PAT, OFF, 


i! 
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Corrugeted Transite has been fea- 
tured in this contemporary plant 
design. The shadow lines of the cor- 
rugations provides decorative inter- 
est for the large wall areas. 


For maintenance-free exterior walls and roofs, 


Transite 


Corrugated Asbestos Sheets 


plus protection from fire, rot and weather 


You SAVE MONEY on construction and main- 


tenance when you build with Johns-Manville 
Corrugated Transite®. Corrugated Transite 
comes in large sheets that require a minimum of 
framing . . . permits fast economical construction 
of maintenance-free industrial, commercial, 
institutional and agricultural buildings. 


Made of asbestos and cement, Corrugated 
Transite is practically indestructible. It never 
needs paint or special treatment to preserve it 
. . . it’s fireproof, rotproof and weatherproof. 
Corrugated Transite is also used increasingly 


JOUNS VILLE 


174 


for smart interiors . . . the streamlined corruga- 
tions and attractive shadow lines that give jt 
such unusual architectural appeal for exteriors 
offer unlimited interior design possibilities. 


Investigate Johns-Manville Corrugated As- 
bestos Transite and learn how you can build 
quickly and easily . . . have an attractive, long- 
lasting, trouble-free structure regardless of size 
or purpose. For complete details write Johns- 
Manville, Box 158, Dept. CE, New York 16, 
New York. In Canada write 199 Bay St., 
Toronto, Ontario. 


Johns-Manville 
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@ Large sheets go up 
quickly 


@ Easy to fasten to steel 
@ Easy to nail to wood 
@ Easy to saw 

@ Easy te drill 
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for lower cost control 


, Fig. 2651-A Gate 


JENKINS 


(NICKEL IRON 


Valves with Type 316 


‘STAINLESS STEEL 


Trim 


Fig. 2624 Swing Check é 


This combination provides corrosion 
resistance well above the moderate 
need in many processing services with 
an investment well below that for all- Ly 
stainless steel valves. 


Designed primarily for the chemical 
process industries, they are recom- 
mended for control of mildly corro- 
sive liquids with minimum quantities 
of mineral acids, such as creosote in 
wood treatment, and thany liquids 
carried in petroleum processing. 


A major use is in pulp and paper 
processing, particularly in lines serv- 
ing the digester, and in the chemical 
recovery cycle. Service records in 
lines carrying the valve-punishing 
“black liquor” give Jenkins Nickel 
Iron Valves top performance rating. 


Jenkins extra value construction 
throughout. Get details — compare. 7 
See why they stretch your valve in- 


ALSO RECOMMENDED for fluids used in dhicinasiihaie 4 
photograph finishing, textile bleaching, dyeing and finishing | 


Jenkins Valve Distributor, or write: Jenkins Bros., 
100 Park Ave., New York 17. Ask for Bulletin 118, _ 
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of moderately gz Corrosive fluids 


Every part in contact . 
with fluid is the right 
metal to block corrosion 
and beat wear. 


@ BODIES Heavy duty, dimensioned for 
greater resistance to wear and abuse. 
Through port design in Gate Valves. 
@ BONNET Rugged construction, like 
body. Swing-type gland bolts. Screwed- 
in back-seating bushing. Deep stuffing 
box. 

® YOKE Integral with bonnet in 2” to 
4" sizes. 

© WEDGE In 10” to 24” sizes, with 
Stainless Steel Wedge Rings. 

COVER In Check Valve. 


SPINDLE 

@ GLAND 

@ BONNET BUSHING 

SPINDLE RING 

@ WEDGE PIN 

® WEDGE RINGS Rolled into Nickel ron 
Wedge in 10” to 24” sizes. 

@ SEAT RINGS 

® DISC and HANGER in Check Valve 


[ Type No. 2 


® WEDGE of I-beam structure is solid 
NI-RESIST in 2” to 8” sizes. 


| PRESSURE RATINGS ee 


and heat treating of metals. 
GET COMPLETE SPECIFICATIONS from your Smncl 


2” to 12”—200 Ibs. O.W.G. 
14” to 24”—150 Ibs. O.W.G. 


vestment dollar — with longer service 
life, lower maintenance cost. J E N K | N S 


FOR THE MARE 
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Figures show that approximately one out of 
every four tons of anhydrous ammonia 
produced in the United States—in fact, 
produced in the world—comes from 
Chemico-N.E.C. Process plants. This 
impressive record finds its explanafion in 
the following five simple statements of fact. 


FIRST, Chemico plants operate at 350 
atmospheres, the optimum pressure for 
maximum economy, simplicity of design and 
safety in operation. 

SECOND, Chemico’s ammonia converter 
design assures perfect temperature control 
with resulting high conversion, long 

catalyst life and uninterrupted operation 
over long periods of time. 


THIRD, modern design and complete 
instrumentation of Chemico’s plants reduce 


ooo Pr oduce one fourth : manpower requirements, maintenance and 
: operating costs. 
w Id 4g su j of # FOURTH, almost thirty years of experience 
of the or PP  f Bo in this epecialized field provides the 
background that assures the client of 


ANHYDROUS e complete satisfaction when purchasing 
; ammonia plants of Chemico design. 
= FIFTH, Chemico’s interest and service extend 
A 3A PAQNI A beyond the final construction and initial 
ae: operation stage. Consultation services and 
ae assistance are always available for the 
benefit of clients. 


If you’re thinking of making synthetic 
ammonia, or expanding present capacities, it 
will pay you to investigate all the advantages 
Chemico offers. Write today for Chemico 
Bulletin A-101. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22,N. Y. 


CABLES: CHEMICONST, NEW YORK 
TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION 
(UVTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 
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Roller because They are pressure sealed 


with an insoluble lubricant readily renewed while 
the valve is in service. Lubricant completely surrounds 
the plug ports assuring a tight seal against leaks. It also 
insures ease of operation by reducing friction between 
the body and the plug while at the same time protecting 
the finished surfaces against corrosion and wear. 


Walworth Lubricated Plug Valves are the most satis- 
factory valves available for the handling of gritty 
suspensions, and many other destructive, erosive, 
and corrosive industrial and chemical solutions. 

They are ideal for general refinery and pipeline 
service. 

For full information see your Walworth Distribu- 
tor, or write for your copy of Bulletin 111. Walworth 
Company, General Offices, 60 East 42nd Street, New 
York 17, N. Y. 


DISTRIBUTORS 
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LUBRICATED PLUG 


Lubricant system of a Walworth No. 1700F 
Regular Gland, Wrench Operated, Steel-iron, 
Lubricated Plug Valve. Other Walworth Lubri- 
cated Plug Valves include Single Gland, and 
Ball Bearing types. Sizes to 30-inches — pres- 
sires to 5,000 psi, and for vacuum service. 


WALWORTH 
ae Manufacturers since 1842 


60 East 42nd Street, New York 17, N. Y. 


IN PRINCIPAL™ 


| 
: 


only one 


Rotary Kiln for Thermo-Processing 
right for you 


LEADS TO GREATER PROFITS 


TRAYLOR ENG. & MFG. CO. 
661 Mill St., Allentown, Pa. 


THERMO-PROCESSING is a big part of my produc- 
tion cost. So, I need the most efficient equipment I can get. 
Send me your new bulletin 1115 on Traylor Rotary Kilns. 


Name 
Company 


Address 


Sales Offices: New York + Chicago * San Francisco 
Canadian Mfrs: Canadian Vickers, Ltd., Montreal, P.Q. 


For greatest efficiency, a Rotary Kiln must 
be designed specially for its job. With all 
the possible variations of basic kiln design, it 
takes an expert to tell what’s best for you. 
With hundreds of Traylor Kilns now in opera- 
tion, Traylor engineers have built up a vast 
reservoir of experience to draw on in building 
your “Traylor-Made” Kiln. 


7 Hats are needed to ship this 
300’ Traylor Rotary Kiln. 40 
Traylor Kilns have been deliv- 
ered during the past 2 years. 
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... THE FOUNDATION 


of the chemical process industries 


The periodic table represents one of the great laws of chemistry. 


To a scientist it indicates the characteristics and fundamental 
behavior of the elements and their compounds. But there’s a 
catch: to run true to form the elements must be pure. The same 
is true with chemicals in the process industries. 


The best engineered process, the most skilled technicians, the 
best available equipment —these will not provide a product that 
meets rigid specifications unless starting materials and 
intermediates, particularly chemicals, are exactly right. 
Chemicals are the foundation of the chemical process industries. 


That’s why a logical place to look for trouble —or for 
improvement —in a process is in the chemicals used. Start with 
chemicals that you know are precision manufactured to exact 
specifications —and you'll be surprised how much more smoothly 
the process goes, how greatly improved and dependable 

is the end result, and how economical. 


se Those elements circled are components of the many chemical 
compounds precision manufactured by Mallinckrodt. 


More than 200 industries 
depend upon MALLINCKRODT 


as a source of chemicals 


Dependable chemicals — with continuing as- 
surance that they will be available when 
needed — have proved to be an important 
cornerstone in profitable, trouble-free pro- 
cessing of thousands of products. 


Research, production, development and pur- 
chasing people in more than 200 industries 
talk to Mallinckrodt when they need chem- 
icals for new products . . . when they need 
dependable chemicals for existing processes 

. . when the physical form of chemicals is 
a problem... when it is important to improve 
product quality ... when a predetermined 
degree of chemical purity is necessary .. . 
when consistent chemical properties are re- 
quired for smooth production. For these 
needs they turn to Mallinckrodt. 


Pharmaceutical manufacturers, television 
tube and fluorescent light manufacturers, 
food processors, battery producers, paint and 
varnish manufacturers, paper mills, grease 
manufacturers, soft drink manufacturers, 
photographic and graphic arts industries, 
cosmetic makers — these are just a few of the 
many industries that take advantage of the 
skills which Mallinckrodt has developed in 


its eighty-seven years of effectively serving 
the process industries. 


OVER 1500 CHEMICALS 
in quantities up to millions of pounds 


Your requirements for dependable chemicals 
may vary from a few tons to carload lots. 
Whatever quantity you need, Mallinckrodt’s 
years of experience, highly skilled techni- 
cians and extensive production facilities are 
always at your service. 


Time after time, industry has come to 
Mallinckrodt to find the answer to a basic 
problem in the supply of chemicals to prede- 
termined specifications — first in experimen- 
tal amounts, later in commercial quantities. 


It is good to know that you can depend upon 
one source for many of your chemical needs 
~—that Mallinckrodt will meet your require- 
ments—for purity, physical form, uniformity 
and service. Why not take advantage of 
Mallinckrodt’s substantial accumulation of 
technical information and specialized skills? 


Mallinckrodt has offices in most important 
cities. Will you call or write us? 


The experienced staff, modern laboratory facilities and rigid control of commercial production at 
Mallinckrodt are extremely important assets to the process industries —whether their needs are 
for a few tons or for carload lots. 
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Television 
needed pure chemicals 


A few parts per million of a single ele- 
ment (iron for example) may reduce 
the light output or alter the color of tele- 
vision phosphors. Successful phosphor 

facture d ds the ultimate in per- 
fection of starting materials. Mallinckrodt 
has played an important part in provid- 
ing precision manulactured chemicals for 
television phosphors . . . resulting in 
clearer, brighter pictures for the enjoy- 
ment of millions of viewers, 


What to do abgy 
Turf a 
Diseases 


For positive prevention ond errr! of 


turf diseases, fungicides must be long- 
lasting, economical and extremely effec- 
tive in destroying the fungi causing the 
diseases, Mercury and cadmium com- 
pounds are effective against a broad 
spectrum of fungi. For example, 
Mallinckrodt's Caloclor® or Calocure® 
ore recognized as most effective fungi- 
cides for the prevention and control of 
brown patch and snow molds — Cadmi- 
nate® for dollar spot, red thread (pink 
patch) and copper spot. For many years 
the effectiveness of these fungicides has 
been demonstrated on golf courses. 
Moreover, they have received superior 
ratings each year when tested in the 
National Turf Fungicide Trials. 


MALLINCKRODT STREET, ST. LOUIS 7, MO. — 72 GOLD STREET, NEW YORK 8, N. Y. 
CHICAGO CINCINNATI » CLEVELAND LOS ANGELES PHILADELPHIA + SAN FRANCISCO MONTREAL TORONTO 
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Meeting 
Pharmaceutical 
requirements 


Mallinckrodt manufactures products to 
particular physical specifications, such 
as bulk, particle sizé and distribution, 
crystal form, degree of hydration, rate 
of solution and suspendability as well 
as to particular purity standards. In 
many cases undesirable impurities are 
controlled almost to the limits of de- 
tection. Often the performance of a 
new chemical form, precision manufac- 
tured by Mallinckrodt, has been the 
cornerstone of a new pharmaceutical 
product. 


Fluorescent Lamps 
that last—and last—and last 


Relatively short lamp life and rapid de- 
cline in efficiency were among the 
problems faced by the fluorescent lamp 
industry in its very early days. Great 
advances were made in the development 
of silicate and tungstate phosphors, but 
the industry wanted to change to halo- 
phosphate phosphors. The pure calcium 
phosphate needed to make them, how- 
ever, was not commercially available. 
Mallinckrodt went to work and successful 
laboratory samples were quickly pro- 
duced. In a remarkably short time, tons 
of calcium phosphate were being de- 
livered to the industry. Today, lamp life 
of more than 5000 hours at high effi- 
ciency is commonplace. 


Manufacturers of chemicals for industrial, medicinal, photographic and enélytical whee 


Mallinckrodt AR‘s* 
Standards of Comparison 


Only the purest reagents can be used in 
analyzing the quality of other chemicals. 
On these standard chemicals, and the 
tests in which they are used, rests the 
decision to approve or reject a finished 
batch, accept or reject a supply of raw 
materials. These reagents, therefore, 
must be of the highest purity. 
Mallinckrodt has developed more than 
400 analytical reagent chemicals. 
Mallinckrodt AR's frequently surpass 
recognized purity standards. 

*Trade Mark 


To increase 
Petroleum 
Production 


Acid treatment of oil wells in limestone 


formations has been successful for many 
years — but the industry wanted to 
“acidize’’ only the oil-bearing strata 
that needed it. To make selective treat- 
ment possible, Mallinckrodt developed 
Cryogels® — metallic soaps which must 
convert kerosene to a thick jelly in a 
few minutes, stay thick for an hour or 
two, then spontaneously ‘break back"’ 
to a thin fluid. Pumped into the well, 
these jells temporarily seal off oil- 
bearing strata which do not need acidiz- 
ing and confine the acid action to the 
less porous strata. 

Mallinckrodt Cryogels® are an example 
of products which meet tough perform- 
ance specifications and help the petro- 
leum industry to produce more oil. 
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SIZE 


WILLIAMS LINE 
1S COMPLETE 


ROLLER, IMPACT and 
DRYER MILLS for fine grinding 
down to 400 mesh or micron sizes. 


ILLIAMS 
HEAVY DUTY | 


HAMMER MILLS. SEPARATORS, 


any type, for precision control and 


The most versatile of all machines for crushing, grinding, pulping high production Gne grinding, 


and shredding of virtually any material . . . mineral, chemical, vege- 
table or animal . . . a single Williams Hammer Mill can handle a 
complete size reduction operation, whether coarse, intermediate or 


VIBRATING SCREENS, 
1 to 3 decks, open or enclosed, in 


fine end products are specified . . . and do it at greater speed and =—— Hany secs 
closer accuracy AT A SAVING UP TO 50% IN PRODUCTION COST! any size for any job. 
As much as 75% OF INITIAL EQUIPMENT COST CAN BE SAVED = MELIX-SEAL MILLS 


for dust-free grinding, and for 


because primary and secondary crushers are not required ... extra wet, sticky, greasy materials. 


drives, conveyors, elevators, machine foundations and housings are 
eliminated . . . labor, maintenance, downtime, parts replacement 
and power are drastically reduced. 


lee: COMPLETE “PACKAGED” PLANTS 
For YOUR specific job, no matter what the size, or how difficult or for installation in existing buildings. 
different, there’s a Williams to fill your requirements. cone a0 vine 
For Literature Now Complets facilities are maintained by Williams to help 
: find ht soluti redvation problem, 
WILLIAMS PATENT CRUSHER AND-PULVERIZER CO. | 
2706 N. Ninth St. St. Lovis 6, Mo. il 


CRUSHE 


OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
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IN BOTH SINGLE AND DOUBLE CARTRIDGE STYLES! 


NOTE: The cartridges and filter shown for 
use in the Series 400 single-cartridge res- 
pirator are exactly the same as those used 
in the Series 800 double-cartridge respira- 
tor and can be used interchangeably in ’ 


both. The other five cartridges, filters, and 
combinations are recommended for use ( 
only in the Series 800 respirator. ; 


#41 Cartridge for #42 Cartridge #43 Cartridge for Organic (BM2161) 
Organic Vapors for Acid Gases Vapors and Acid Gases #R415 Filter for 
(BM2308) Dusts and Mists 
(BM2162) 


#41 Cartridge and #R415 #41 Cartridge and #R472 #44 Cartridge #R361 Filter for Metal #R436 Filter 
Filter for Ousts and a Filter for Paint Spray for Ammonia Fumes, Dusts and Mists for Radioactive 
Organic Vapors  (BM2149) and Beryllium 


eee ee 


Double-Cartridge 
Series 800 


These Willson Respirators are the wes 

first truly interchangeable types Write for bulletins describing these 
in the field. Neither style requires (an new Willson Interchangeable Res- 
additional parts or accessories to | Z pirators. Standardizing on them will 
make use of the cartridges, filters, : give you the respiratory protection 
or combinations indicated to be i you want and simplify your inven- 
used with them. 4 tory as well. 


WILLSON PRODUCTS, INC. 


106 Thorn Street 


Reading Pennsylvania 


Established 1870 


July 1954—Cuemicat ENcINEERING 


. 
| 
Pr) 
oe %e 
; 
wee? 
300 Safety Products Carty Th Famous Trat 
te 
SFY 


Think of the saving in man hours that could be effected in a year's 
time by the use of LimiTorque—not to mention the elimination of 
key men climbing to out-of-the-way, often times hazardous locations 
of important valves .. . Then too, when LimiTorque opens or closes 
valves, by the ‘‘mere push of a button,’ the valves are operated at 
just the correct speed . . . and if an obstruction is encountered in 
closing, LimiTorque shuts off the motor, thereby preventing any 
possible damage to the valve seats, stems, discs or gates. © 
LimiTorque is operating thousands of valves throughout the World 
. .. day and night, on land and sea, in hot and sub-zero climates, 
indoors and outdoors . . . Speedily—Safely—and Dependably. 
LimiTorque Motor Operated Valves are readily adapted to Micro- 
wave Control. 


Send for catalog L-54—-and remember, far more valves are oper- 
ated by LimiTorque than any other valve contro}. 


hia Gear Works, 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 


Industrial Gears and Speed Reducers | 
LimiTorque Valve Controls 
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there better 


STAINLESS for you 


2221 kinds, forms, finishes and sizes in our stock for quick shipment 


So much improvement is being made 
every ‘day in stainless. New extra-low 
carbon sheets and plates for special 
welding requirements, light plates for 
polishing and stainless tubing to name 
but a few. You may not be using the 
exact type that is best from a fabrica- 
tion, long life or cost standpoint. 


So we urge you to let our Ryerson 
stainless specialists help you select the 
right type for each particular purpose. 


And whether you need stainless, or 


any other kind of steel, depend on 
Ryerson for immediate delivery from 
stock. 


STAINLESS IN STOCK 


SHAPES: Sheets & Sirip + Plates * Rounds * Squares 
Flats * Hexagons + Angles + Pipe + Tubing 
Fittings & Fastenings 

TYPES: 301, 302, 303-C, 303-S, 304, 304-L, 309, 
310, 316, 321, 405, 410, 416, 430, 430-F, 
440-C 

CONDITIONS: Hot Rolled, Cold Drawn, Centerless 
Ground 


‘FINISHES: #1, #28, #3, #4 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC, PLANTS AT: NEW YORK © BOSTON © PHILADELPHIA © CHARLOTTE, N.C. © CINCINNATI © CLEVELAND 
DETROIT © PITTSBURGH © BUFFALO © CHICAGO © MILWAUKEE © ST, LOUIS © LOS ANGELES © SAN FRANCISCO © SPOKANE © SEATTLE 
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Key to Better Extraction 


Proper application of energy from an external source can 


speed up mass transfer in liquid-liquid extraction as much as tenfold. Here’s a 
practical look at pulse columns—how they work, what they can do. 


H. F. WIEGANDT and R. L. VON BERG 


liquid-liquid extraction 

often can compete with fractional 
distillation as a means for separating 
materials, it has two serious inherent 
disadvantages. 

One of these is the paradoxical fact 
that an extraneous component must 
be added to bring about the desired 
separation. This requires, for econ- 
omy, that the added material be 
recovered and reused (unless it is a 


Proressors Wrecanpt and Von 
Berc of Cornell University, Ithaca, 
N. Y., have been studying pulse col- 
umns for over five years. They were the 
authors of a comprehensive report on 
liquid-liquid extraction which ap- 
peared in Chemical Engineering in 
June 1952. 


cheap material, such as water). ‘There 
is little we can do to overcome this 
disadvantage. 

The other disadvantage is the rela- 
tively poor performance of conven- 
tional extraction equipment. Why 
should an extraction tower require, 
say, 10 to 15 ft. of height for a 
theoretical stage, while a distillation 
column might need only 2 or 3 ft.? 
Why should an extraction tower be 
only one-fifth as effective as a dis- 

tillation tower? 

Chemical engineers have devoted 
much attention to this problem in 
recent years. This article sums up 
the progress achieved, with emphasis 
on one important approach to the 
problem—use of pulsation in extrac- 


tion towers. 


Turbulence Is the Key to Performance 


Big reason for the disparity between 
performance of distillation and ex- 
traction towers lies in the degree of 
turbulence obtained. With no me- 
chanical device in the tower or con- 
tactor, the only source of energy to 
provide turbulence is the difference 
in density between the two phases. 
Maximum energy which can theoreti- 
cally be obtained from this source is 
small indeed, especially for an ex- 
traction column. 

For example, consider a column 50 
ft. high through which 1,000 gpm. of 
water flows countercurrently to 500 
gpm. of a liquid having a specific 
gravity of 1.2; theoretical maximum 
mixing energy would be about 2 hp. 


sieve 
- | | $ 


‘Bs Column height needed, % of unpulsed column 
100 


Amplitude, mm. 
Fig. 1~PACKED column efficiency as affected by extent of pulsing. 


Frequently density differences are not 
even this favorable. If the second 
liquid had a specific gravity of 0.97 
instead of 1.2, the energy would be 
less than 0.5 hp. 

When we couple this knowledge 
with certain other facts—that diffu- 
sional rates are much higher in gases 
than in liquids, distillation tempera- 
tures are usually higher than extrac- 
tion temperatures, gases have low 
viscosities, and under boiling condi- 
tions the liquid-vapor interface is con- 
stantly being renewed—it’s no wonder 
that the efficiency of a conventional 
extraction column compares so un- 
favorably with a distillation column. 


For Better Contacting, More Energy 


On the assumption that we can do 
little or nothing abeut the physical 
properties of the materials themselves, 
the only hope we ha®e for better 
extraction is either to improve the 
amount and type of contacting per 
unit of energy available or to supply 
more energy from an external source. 

In distillation operations chemical 
engineers have given major attention 
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to the development or improvement 
of conventional types of contacting 
devices, i.e., trays and packings; there 
has been little call for the application 
of external energy simply because 
most distillation columns perform rea- 
sonably well anyway. (For vacuum 
distillation, where consumption of 
energy in the form of pressure drop 
must be minimized, application of ex- 
ternal energy might be worth in- 
vestigation. ) 


Many Extractors Use Agitation 


In extraction problems, however, 
efforts to get better contacting had to 
go beyond the search for more effec- 
tive trays and packings to include the 
extensive use of mechanical agitation. 

The mixer-settler type of ‘extractor, 
using a series of vessels, is the uldest 
extraction device for both batch and 
continuous operation. Its acceptance, 
even today, signifies the practical im- 
portance of supplying energy for mix- 
ing the liquid phases. 

For a large number of contacting 
stages the multivesse] mixer-settler is 
obviously undesirable; a stacked mixer- 


settler arrangement is a logical modi- 
fication. The commonest and simplest 
form -of stacked mixer-settler is a 
column—usually with doughnut-type 
baffles to divide it into compartments 
—having a central shaft which drives 
paddles in each or alternate compart- 
ments. However, the dispersed phase 
does not coalesce to give a separate 
phase-layer.* 

Conventional packed and _ sieve- 
plate extraction columns, on the other 
hand, suffer from the energy limita- 
tions previously mentioned. One way 
of overcoming these limitations is 
with a hybrid construction, such as 
using sieve plates to separate the com- 
partments in a stacked mixer-settler, 
or using packing (as in the York- 
Scheibel column). A more radical 
modification of sieve-plate construc- 
tion to provide added internal turbu- 
lence is the Podbielniak extractor. In 
this device both turbulence and sepa- 
ration are promoted by a rapidly 
rotating sieve-spiral. 


Enter the Pulse Column 


As you decrease the size of the 
holes in a sieve-plate column you get 
better contact, but the capacity gradu- 
ally falls off until flow stops altogether. 
In 1935 a patent issued to Van Dijck” 
described a sieve-plate column that 
used a pulsing action to force liquids 
through the holes, alternately in op- 
posite directions, thereby obtaining 
good capacity from a column with 
small holes. 

Information on another column of 
this type is contained in a 1949 classi- 
fied report by Burns, Groot and 
Slansky,* who coined the name, “pulse 
column.” Their column benefited not 
only from the use of smaller holes 
but also from the added turbulence 
imparted by the energy externally 
applied with a reciprocating pump. 

Early in 1949, independently of 
prior work, the present authors began 
a program at Cornell University to 
study the use of externally applied 
energy as an aid in separation proc- 
esses, Two of our chemical en- 
gineering students, P. C. Goundry 
and V. M. Romero, made the first 
experimental study of the use of pulsa- 


*In these stacked mixer-settlers the 
dispersed phase is not present in the same 
concentration from top to bottom of the 
column; investigation of this dispersed- 
phase loading as a variable in column 
performance would make a goed research 
project. 
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tion for improving agitation in a 
packed column. Results were reported 
in Feb. 1950 via a student project 
report; a news story about this work 
appeared later in Chemical Week.‘ 
The only other reported work on 
pulsation in packed columns is that 
of Feick and Anderson.* 


AEC Investigations 


On the other hand, the Atomic 
Energy Commission has supported an 
extensive series of investigations of 
pulsed sieve-plate columns. Most of 
the published reports are classified.’ 
However, reports by the following 
investigators have appeared recently 
in the public literature: Belaga and 
Bigelow;* Cohen and Beyer;* Griffith, 
Jasny and Tupper;’ and Stephenson.” 
A project sponsored by the Bureau 
of Mines has been reported by Stef- 
fanson, Higbie and Walton.’ 

Chantry* in a doctorate thesis re- 
ported his own work and gave a 
complete review of earlier work done 
at Cornell on both packed and sieve- 
plate pulsated columns. The only 
other thesis work that has come to 
our attention is that of Li at Georgia 
Tech." 


Setting Up a Pulse Column 


The diagram heading this article is 
an extraction column modified for 
pulse operation. If the column is 
packed it may be of conventional con- 
struction; if it is a sieve-plate column 
it must have a reasonably tight seal 
between the plates and the column. 

To eliminate fluctuations in the 
meters we have found it convenient 
in the laboratory to break the lines 
between the points of flow measure- 
ment and the column. This would 
not be required with a positive feed 
arrangement. A jack-leg is frequently 
the easiest way to maintain the inter- 
face between liquid phases at any 
prescribed level. 

The pulsator can take a number of 
different forms. Although it may be 
as simple as an automobile fuel pump, 
a piston or bellows pump with ad- 
justable stroke, is more commonly 
used. A standard reciprocating steam 
pump is effective, particularly for 
larger columns. In all cases the valve 
arrangements must be modified, usu- 
ally by removing the check valve from 
ene port and sealing the other port. 
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Fig. 2—ENERGY relations fer pulsed packed column at 30% improvement. 


What Goes On Inside 

When you observe an ordinary un- 
pulsed packed column in operation, 
you can see the drops of dispersed 
phase working their way through the 
continuous liquid phase and the pack- 
ing. There is usually a fairly consistent 
pattern which shows convincingly that 
channeling is extensive. When you 
first apply pulsation, the appearance 
changes; you see small drops with 
rapid, random motion much in evi- 
dence. As the degree of pulsation is 
increased, either in frequency or 
amplitude, the confusion within the 
column increases, until finally the 
mixture becomes cloudy, and drop 
sizes are so small that the progress 
of the dispersed phase is difficult or 
impossible to observe. 

A sieve-plate column with holes of 
the small size used for pulsation con- 
ditions—ex to 4 in. dia., 8 to 22 
percent open area—will function only 
with pulsing. Otherwise, the dis- 
persed phase merely collects at the 
plates, and surface tension won’t allow 
drops to pass through the small holes. 
(This condition is a decided advantage 


during temporary shut-downs because 
equilibrium will not be lost in the 
column. ) 

The pulsator displaces the liquids 
through the plates in exactly the same 
volume as the displacement of the 
pulsator itself. This means that pulsa- 
tor displacement times frequency must 
be equal to or greater than the maxi- 
mum flow of either phase. 

Here’s a greatly simplified picture 
of what goes on inside the column: 

Imagine the column with a layer 
of heavy liquid resting on each plate 
and a layer of light liquid collected 
under each plate. On the up stroke 
the displaced volume of light liquid 
is forced through the holes in jet 
streams into the heavy liquid above. 
On the down stroke the reverse takes 
place, with the heavy liquid jetting 
downward through the light liquid. 

One might infer that this action 
generally maintains two distinct layers 
between plates. Actually, this ideal- 
ized operation can be maintained only 
under two very limited conditions: 
(1) Exactly the same volume rate of 
each liquid must be fed to the column. 
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PULSE COLUMNS 


If the volumes are unequal, the liquid 
supplied in the lesser volume becomes 
the dispersed phase, except for a thin 
layer which may collect at each plate 
during the pulsator operation. (2) 
There can be no significant volume 
change due to transfer of a component 
from one phase to another. 

The first condition may sometimes 
be attainable but is not often practical. 
The nature of the extraction system 
itself determines the second condition. 
When the quantities of components 
transferred are very small (e.g., salts), 
there is little change in volume. More 
often, though, there is a considerable 
transfer of material and corresponding 
volume change. At best, it affords the 
possibility of establishing two nearly 
equal liquid layers between only a 
few plates. 


Some Practical Considerations 


In practice the sieve-plate column 
will not meet these ideal specifica- 
tions. However, if operated with a low 
enough frequency to allow coalescence 
after each stroke, it will approach ideal 
operation. Under such conditions one 
phase (continuous) will fill most of 
the space between plates; there will 
be a relatively small layer of the other 
phase. The continuous phase alone 
will move through the plates on one 
stroke, with both phases moving 
through the plates on the reverse 
stroke. Our experimental evidence 
leads us to believe that this relatively 
slow jetting and coalescence is the 
most efficient method of operation. 

For high throughputs the frequency 
and displacement of the pulsator may 
be so great that complete coalescence 
between plates won’t occur. This 
means that both continuous and dis- 
persed phases move back and forth 
through the plates, the plates acting 
as a resistance to the flow. Hence the 


action is much like that of a packed 
column, except that parts of the 
column are open. 

For reasonably high throughput 
rates, therefore, the column really 
functions as a modified packed 
column. Thus, there should be con- 
siderable advantage with conventional 
systems in spacing the plates close 
enough together to achieve the effect 
of a modified packing. More work 
should be done, too, on a direct com- 
parison with feasible types of packing. 


Performance of Packed Pulse Columns 


In considering performance data for 
pulse columns, let’s consider the two 
types, packed and sieve-plate, sepa- 
rately. Data for packed pulse columns 
are more consistent and can be com- 
pared directly with data for the same 
columns without pulsation. On the 
other hand, sieve-plate data have been 
very difficult to correlate, and there is 
no comparable information for the 
same columns without agitation. 

Fig. 1 shows the performance of 
packed pulse columns; it is based 
principally on work done at Cornell 
University using small-diameter col- 
ums with 3-in. Raschig ring packing. 
Amplitudes refer to movement in the 
unpacked section. These data extra- 
polate reasonably well to the high- 
frequency data of Feick and Anderson® 
using different systems. The dashed 
curve drawn through the minimum 
points of each constant-frequency 
curve relates the optimum frequency 
and amplitude. 

Any particular system will probably 
deviate from this generalized plot be- 
cause of differences in diffusion rates, 
interfacial tensions, densities, etc., but 
Fig. 1 should give a good estimate of 
what to expect. Performance of differ- 
ent packings will no doubt deviate 
from these curves also, the more open 


Who's Using Pulse Columns? 


scale use as yet. 


fold improvement in efficiency. 


EStent of pulse column usage in atomic energy planis is still classified informa- 
tion. Among chemical firms, Shell, Dow, Monsanto, Merck and Hercules have 
all been interested in pulse columns, although none of them report any large- 


In the laboratory, Dow found that HETS of a 2-in.-dia. unpulsed column could 
be reduced from 45 in. to 5 in. by pulsing. ‘This was a “rather difficult” separa- 
tion involving a viscous solvent. Merck reports that a lab column showed a three- 


the packing the greater the contribu- 
tion from a pulse action. Open pack- 
ings would require higher turbulence, 
however, to obtain these results. 

These curves are drawn for a col- 
umn operating at reasonable loading. 
conditions (60 percent of flooding rate. 
on the unpulsed basis) and at about 
equal flow of the two phases. On this. 
basis a better-than-three-fold improve- 
ment over the unpulsed column is. 
obtainable. 

Performance of a pulse column is. 
practically independent of the con- 
tinuous-phase flow rate. While a 
change in the flow rate of the dis- 
persed phase has some effect on a 
pulse column, its effect is much greater 
with a conventional column. With 
low dispersed-phase flow rates an or- 
dinary extraction column has poor 
efficiency; in this operating range puls- 
ing will show improvements of 10- to: 
15-fold. In such instances hold-up of 
the dispersed phase may increase from, 
for example, 5 percent (unpulsed) to 
50 percent or more (pulsed). 

As operating conditions approach 
flooding, pulsation gives the least 
improvement. This is because turbu- 
lence is already good under these con- 
ditions. 

We see, therefore, that pulsation 
allows efficient operation of an ex- 
traction column in a region of feed 
rates where, ordinarily, extraction efh- 
ciency is poor. We can get flexibility 
of operation by adjusting the pulsator 
to an optimum operating condition 
irrespective of feed rates or ratios. 


Packed Column Mechanism 


Here’s a picture of the mechanism 
of pulsation in a packed column: 

At low degrees of turbulence the 
dispersed phase is well mixed and dis- 
tributed so that we get good contact 
between phases and little channeling. 
As we increase the intensity of agita- 
tion the droplets break up more often 
and into smaller droplets. These, in 
turn, coalesce with other droplets they 
hit and then break up again. This 
action results in exce)lent mass trans- 
fer, reaching a maximum at a specific 
degree of turbulence. 

Past this point the emulsion be- 
comes more stable, with smaller par- 
ticles formed, less coalescence and 
redispersion, and some carry-over of 
dispersed phase; extraction is now less 
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Fig. 3~PERFORMANCE of a sieve-plate pulsed column. 


efficient. Finally we reach the flood- 
ing point. In general this mechanism 
explains the definite minima in the 
constant-frequency curves. 

We believe that coalescence and re- 
dispersion of the droplets and com- 
plete elimination of channeling play 
more important parts than does the 
increased transfer area due to better 
dispersion. Because an extreme in- 
crease in diffusion rate from the drop- 
let is possible, the liquid in which the 
diffusion rate of the solute is the 
poorer should be the dispersed phase. 
Thus the choice of which phase is to 
be dispersed may be more important 
for a pulse column than for standard 
packed columns. Fortunately, there 
may be more freedom to make this 
choice in the pulsed system, whereas 
it is quite often fixed by wetting prop- 
erties, interfacial tensions, etc., in ordi- 
nary extraction equipment. 

Conceivably, plotting as abscissa 
some function of power input (such 
as frequency x amplitude) could 
eliminate the frequency parameter and 
give a single-line correlation of the 
efficiency of pulsaticn in a packed 
column. We were unable to obtain 
such a simple plot. The type of rela- 
tionship obtained between frequency 
and amplitude at a fixed improvement 
factor is shown in Fig. 2. This yields 
an equation of the type, amplitude x 
frequency’ = a constant. This rela- 
tionship, although approximate, does 
indicate the inadequacy of considering 
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power input alone as a measure of ex- 
pected improvement. 


Performance of Sieve-Plate Columns 


The behavior of a sieve-plate col- 
umn is much more difficult to portray 
in a single graph. This is because the 
data available are based on columns 
which vary in hole sizes, open areas, 
plate spacings, etc., and in methods 
of operation, such as the opposite ex- 
tremes of ideal layer-formation and 
operation approaching that of a packed 
column. 

Belaga and Bigelow’ made an at- 
tempt to correlate a considerable 
amount of data obtained by AEC in- 
vestigators. All the sieve-plate col- 
umns used had 0.04-in. holes, 23 per- 
cent hole area and plates 1 or 2 in. 
apart. The range of operating condi- 
tions was 4 to 2 in. in amplitude 
and 20 to 80 cycles per min. in fre- 
quency. The correlation obtained was 
a rather broad band (see Fig. 3). 

A fairly reasonable explanation of 
this curve can be given. In the region 
of high efficiency and low amplitude 
x frequency the column is operating 
with the ideal two layers between 
plates. This gives the lowest HETS* 
in the cases analyzed. (The actual 
values of HETS in this region are 
roughly the same as those for a small 
pulsed packed column—l1 to 2 in. dia., 
}-in. Raschig rings.) As amplitude x 


*Height equivalent to a_ theoretical 
stage. 
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Fig. 4—PULSE patterns used in extraction work. 


frequency is increased, complete coa- 
lescence after each pulse is impossible; 
time of contact is shorter, and column 
efficiency decreases (HETS increases). 
However, as amplitude x frequency 
is increased still further, no layers at 
all are formed, and the column is 
functioning as a packed column. As 
in the packed column plot, there is 
an optimum point of operation. Fi- 
nally, agitation is so vigorous that a 
stable emulsion results and the column 
approaches flooding. 

Griffith, Jasny and Tupper’ ob- 
tained data in the range of vigorous 
agitation. They were able to show 
several constant-frequency curves that 
suggest a family of the type in Fig. 1. 
Li* found that at low frequencies and 
large amplitudes, performance was un- 
impressive. His column may have 
been operating like a packed column 
at higher amplitudes. The HETS 
values of Cohen and Beyer’ (10 to 20 
in.) and similar values by Steffanson, 
Higbie and Walton’ may also repre- 
sent combinations of frequencies and 
amplitudes greater than optimum. Al- 
though these data are widely scattered, 
indications are, however, that for sieve- 
plate columns with 1-in. and 2-in. plate 
spacing the optimum amplitude for 
any given frequency is greater than 
for a packed column. 

Available data show that the most 
practical operating range of a pulsated 
sieve-plate column is in the region 
where its action approaches that of a 
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packed column. There are several 
reasons for this. One is that very sel- 
dom do all conditions of operation 
combine to get ideal two-layer opera- 
tion. Another is that reasonable 
throughput rates require operation at 
fairly high amplitude x frequency 
values. This is because the rate of 
pumping liquid through the column 
is limited by the pulsator displace- 
ment, or amplitude x frequency. 

As suggested earlier, if a sieve-plate 
column is operated as a modified 
packed column it should be more effi- 
cient with closely spaced plates. Un- 
fortunately, no data are available on 
plate spacings less than 1 in. By fur- 
nishing more resistance to flow, close 
spacings would give better turbulence. 
Another important effect would be the 
reduction in back-mixing and short- 
circuiting because of the greater num- 
ber of compartments in the column. 
Needed, however, would be the proper 
type of pulsing—small amplitude and 
high frequency. 


Design Factors for Pulse Columns 


Small packed columns have demon- 
strated capacities in the range of 20-30 
cu. ft. per (sq. ft.) (hr.) combined 
flows with ceramic packing and 40-60 
with mesh packing. This represents 
60 to 90 percent of nonpulse flooding 
conditions for ceramic packing and 
almost 100 percent for mesh packing. 
Sieve-plate construction allows a flow 
of 30-100 cu. ft. per (sq. ft.) (hr.), 
which can be considered reasonable 
for conventional sieve-plate columns. 
In any case the flow rate can be no 
greater than emulsification conditions 
will allow; a system on the borderline 
of emulsification cannot be pulsed at 
all. 

Scale-up factors in going to a 20-in. 
column have been found in one in- 
stance to be of the same magnitude 
as those for conventional packed col- 
umns. Because pulsing reduces chan- 
neling, a large-diameter column should 
have the same extraction efficiency as 
a small one, if the same size packing 
is used in both columns, However, 
economic considerations generally dic- 
tate the use of larger packing, so con- 
ventional scale-up factors must be con- 
sidered. Pulse conditions must be 
modified for larger packing. Not 
enough work has been done along this 
line to establish how amplitude and 
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frequency shou!d be changed, but the 
factor is much smaller than the ratio 
of packing sizes. 

All information available indicates 
that pulsed sieve-plate columns can be 
scaled-up directly; this is a decided 
advantage in some work. 

Power consumption for pumping is 
insignificant. In larger equipment it 
is about the same as for feed pumps. 
Reduced column height even offsets 
this extra power to some extent. A 
hydraulic balance-leg on the pulsator 
will save some power but is probably 
not justified. 

Compared with most plant modifi- 
cation jobs, installation of a pulsator 
on an existing extraction column is 
simple. A plant-scale packed column 
usually has several available openings 
of suitable size; perhaps the bottom 
feed line is big enough, there may be 
observation ports, or a manhole plate 
may be fitted for pipe connections. 
Before this is done, however, you must 
evaluate the system of components, 
particularly with respect to emulsion 
formation. For sieve-plate operation 
the liquids should be very clean to 
avoid plugging the column. 


Packed Versus Sieve-Plate Columns 


In comparing the two types of col- 
umns, the chief advantage of the 
pulsed packed column is that it repre- 
sents a modification of standard equip- 
ment, whereas the design of a pulsed 
sieve-plate column is special. Also, 
dirty and corrosive solutions can be 
handled much better in packed col- 
umns. 

On the other hand, sieve-plate col- 
umns probably have higher through- 
puts and lower HETS’s. (There are no 
comparative data to prove this state- 
ment.) As a laboratory tool, the sieve- 
plate column has a decided advantage 
in that it can be stopped and started 
again without materially disturbing 
the equilibrium throughout the col- 
umn. 

Both types, of course, have the dis- 
advantage that systems easily emulsi- 
fied can allow only a slight turbulence 
induced by pulsation. In these in- 
stances little improvement in extrac- 
tion efficiency can be obtained. 


Future Investigations 


Many other developments in pulse 
extraction are in progress. Sintered 


metal plates separated by gaskets, 
diatomaceous earth, silica gel, ion- 
exchange resins, and other materials 
of high surface area are being consid- 
ered as column packing materials. In 
each instance action at the interface 
as a result of preferential wetting, 
preferential displacement and mechan- 
ical shear can be expected under con- 
ditions which in porous structures will 
be laminar flow. Although this is in 
the direction of reduced bulk turbu- 
lence, it still involves the introduction 
of energy to obtain high shear. This 
combination points in the direction of 
handling easily emulsifiable systems. 

Fig. 4 represents various types of 
pulse patterns. Almost all work to date 
has been done with pumps operated 
through a conventional eccentric as in 
A. B is the type of stroke obtained 
from a double-acting steam pump. An 
example of a possible pattern when 
using a cam drive is shown in C. 
Work that has been done on pulse- 
wave patterns indicates that variation 
in pattern has little effect on extrac- 
tion efficiency, except at very low fre- 
quencies. However, a special pulse pat- 
tern, such as a slow movement in one 
direction and a fast movement in the 
other, may be a means of handling 
systems in which the phases are of 
almost equal density. 
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METALLIZING of steel areas exposed to rust scaling is standard practice in Chemico contact sulfuric plants such as the one above. 


Metallizing May Be for You 


Check the following examples of successful applications to 


get a perspective of this important means of corrosion prevention. Metallizing 


systems (metallic coatings plus organics) are extending its uses. 


HOWARD VANDERPOOL 


Metallizing is frequently associated 
with the building up of worn machine 
parts to fit them for re-use. But there 
is another very important use of metal- 
lizing that is of more direct interest to 
the chemical engineer, and this has to 
do with protective coatings for process 
equipment. These coatings are sprayed 
metallic coatings which may be sup- 
plemented with organic coatings to 
form what is known as metallizing sys- 
tems. Metallic coatings and metalliz- 
ing systems can do three things: (1) 
protect the base metal from corrosion, 
(2) prevent product contamination, 
and (3) help minimize equipment 
down-time. 

There are many situations in chem- 
ical processing which lend themselves 
to the economical application of metal- 
lizing. The following examples will 


Howarp VANpDERPOOL is application 
engineer for the Metallizing Engineer- 
ing Co., Long Island City, N. Y. 
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give you a perspective as to what it 
can do for you. 


In Contact Plants .. . 


Designers and users of contact sul- 
furic acid plants have found that 
metallizing with pure aluminum is the 
answer to a very serious problem. A 
rather unique situation exists here. 
Metallizing is not used for the purpose 
of avoiding product contamination or 
even to preserve mild steel. 

At the points metallized, steel is 
exposed to temperatures ranging from 
around 450 to as high as 625 deg. C. 
Passing thiough these portions of the 
plant is a gas containing varying 
amounts of SO, and SO,. Without / 
metallizing, the mild steel tends to 
scale. While this is not at all serious 
from the point of view of converter 
life, some scale falls off and drops onto 
the surface of the catalyst. This catalyst 
is in the form of small pellets, and 
large pieces of scale lying on top of 


the catalyst bed (or small pieces which 
become mixed with the catalyst) tend 
to increase resistance to gas flow 
through the equipment. Only 0.010 
in. of aluminum very materially re- 
duces the scaling. 

Apparently the best protection is 
provided by following this procedure: 

1. Blast with angular grit, clean 
and sharp. Mesh size of SAEG-25 to 
G-40 shall be used. All surfaces shall 
be thoroughly cleaned. 

2. A bonding coat of low carbon 
steel shall be applied to the freshly- 
blasted area by a wire-type metallizing 
gun to a thickness of approx. 0.601 in. 

3. Aluminum shall be applied to 
this freshly-sprayed surface to a thick- 
ness of approximately 0,010 in. The 

(Continued on page 193) 
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SUCCESSFUL APPLICATION of metallizing at left-hand portion of this steel plate. Right: no metallizing. Note rust. 


Metallizing: What It Is, How It Works .. . 


Application of non-corrosive metallic coatings on 
structural iron and steel is perhaps the second most 
important means of corrosion mitigation, the first being 
the application of organic films. 

Hot dip galvanizing is well established. Hot dip 
coatings of aluminum are coming into use more each 
day. Other materials such as stainless steel, nickel, 
Monel, copper and lead can be applied by various meth- 
ods although these materials have not been used to as 
great an extent. 

Metallizing is the method of applying metallic coat- 
ings by spraying. Unlike hot dipping and plating, 
sprayed metals can be applied in the shop or in the 
field. New structures can be coated before erection and 
existing structures can be treated after a considerable 
amount of attack has taken place. As with other meth- 
ods of applying metals, such as plating and dipping, zinc 
and aluminum are used most. 


METALLIZING SYSTEMS 


More recent development in the metallizing industry 
is the use of newly-developed organic coatings in con- 
junction with metallic coatings. Organics such as vinyls, 
epoxys and phenolics—although having very good chem- 
ical resistance—do not have the wetability, penetration 
and adhesion that the less chemically-resistant oleo- 
resins have. 

There is perhaps no better base for any paint than a 
thin coating of sprayed metal. The sandpaper finish of 
sprayed metal containing microscopic voids and irregu- 
larities presents a perfect surface for organic coatings. 

No one system of corrosion prevention can solve all 
of the corrosion engineer's problems. However, a com- 


bination of two systems can do much to approach this 
ideal condition. In pipe line work, it is well known that 
a combination of organic coatings plus cathodic protec- 
tion provides the best means of protection. Metallizing 


systems (sprayed metals plus organic materials), pro- 
vide a similar means of licking tough problems. 


POROSITY CONSIDERED 


Sprayed metal tends to be porous. Porous paint is lit- 
tle better than no paint—but porous zinc on lock gates 
of the St. Denis Canal, Paris, has prevented rust for 
over thirty years. Porous aluminum on the interior of a 
contact sulphuric acid plant eliminates rust scaling in a 
highly corrosive environment. Reason: cathodic pro- 
tection afforded by the zinc and aluminum makes it 
possible for the base metal to be protected in spite of 
porosity. According to the electrolytic theory of corro- 
sion, steel cannot corrode in the presence of anodic 
metals electrically connected. Hence the zinc and alu- 
minum act as sacrificial coatings. 


HOW METALLIZING WORKS 


In a conventional metallizing gun, metal in wire 
form is fed through a gas-oxygen flame into a stream of 
high velocity air. The flame melts the metal while the 
air atomizes it and drives it into a prepared surface. 

Corrosion work generally calls for blasting of steel 
with a sharp abrasive. Round shot or seashore sand is 
not satisfactory. Molten metal takes the form of small 
particles, probably round. Upon contact, it impacts it- 
self into the rough surface of the blasted steel. Surface 
of the resulting coat is sufficiently rough to receive suc- 
cessive coats of metal. Particles are small. This low mass 
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EQUIPMENT for metallizing. Metal in wire form is fed through a gas-oxygen flame into a stream of high-velocity air. 


accounts for the fast release of heat and solidification of 
the metal. Build-up is continuous. 

Oxides in various forms are included in this mechani- 
cal structure of platlettes of pure metal. Microscopic 
voids exist. Corrosive liquids can under certain condi- 
tions penetrate the film. Whether or not corrosion of 
the base metal results depends upon other factors. 

Heavier coatings can effectively overcome porosity. 
Cold or hot working of the surface can seal or densify 
the sprayed metal. Some metallizing systems involve a 
heat treatment, which results in fusion within the coat- 
ing and of the coating to the steel base. 


ORGANICS FOR ADDED PROTECTION 


Organic materials are an important means of sealing 
metallized coatings. Vinyls, chlorinated rubbers, linseed 
oil, waxes and silicone-base resins are typical types. 

Organic coatings used without metallizing must have 
a multitude of characteristics to provide a satisfactory 
protective film. Some of these are: 

1. Resistance to the corrosive, 

2. Resistance to low and high temperatures, as well as 
changes in temperatures. 

3. High film strength. 

4. Good adhesion. 

5. Ability to take subsequent coatings. 

6. Ability to cover evenly. 

7. Resistance to abrasion. 

This is a large order and is tarely found in one mate- 
rial. Many paints, however, possess one or more of these 
characteristics. For instance, several new organics have 
unusually high chemical resistance but are lacking in 
adhesion, resistance to actinic rays of the sun and resist- 
ance to abrasion. 

Need for all these qualities is eliminated when organic 
coatings are used with metallizing. They need only be 


chemically stable to seal the pores of the sprayed 
metal, It is generally accepted that the life of any good 
paint can be tripled when it is applied to metallized 
steel. What is more pertinent, the life of metallizing is 
extended by the use of a relatively inexpensive film. 

As the organic material may in time weather or oxi- 
dize, successive coats can be applied but there is no rust 
or loss of steel beneath the zinc. Instead of expensive 
chipping, wire brushing and spot priming, only re-appli- 
cation of paint is needed—and then only at extended 
periods. 

It should not be taken that this sealing procedure is 
always necessary. Actually the vast majority of work 
done in the past has used only the pure sprayed metal 
with outstanding success. As a result of 20 years’ experi- 
ence and the recent development of chemically inactive 
plastic paints, sprayed metal plus sealers for longer and 
more intensive protection are being specified. 


WHAT ABOUT STAINLESS, NICKEL? 


Thus far we have only discussed zinc and aluminum, 
the metals that confer cathodic protection. Stainless 
steels, Monel, nickel, silver and in fact almost any metal 
can be sprayed. 

The important thing to remember is that porosity is 

a much greater factor with these metals, They do not 
pessess the electrolytic protection qualities of zinc and 
aluminum, hence, will not protect at voids. 
, In spite of this situation, chemical plants benefit from 
the use of cathodic metals in the Sprayed form as pro- 
tection for steel tanks, structures and process equip- 
ment. Sealers are used and other factors (such as heavier 
coatings, cold or hot working of the surface) act to off- 
set porosity. The products of initial corrosion are gen- 
erally resistant to the corrosive. For this reason, the 
coatings are often self-sealing. 
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PULP DIGESTER interior being metallized with 18-8 stainless FILTER MASH TANK being metallized with 0.010 in. of zinc 
steel to prevent replacement of plates lost through corrosion, to prevent corrosion and minimize abrasion of the base metal. 


GLYCERINE STORAGE TANK being metallized. Inside coat- STEEL COVERS subjected to hi-temp. and sulfur compounds 
ing prevents contamination, outside coating prevents corrosion. being metallized with aluminum. Work is on a production basis. 
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METALLIZING (starts om p. 189) 


aluminum wire used in this operation 
shall be of 99.0 percent purity or a sili- 
cate aluminum containing 4.5 to 6 
percent silicate. 

4. An organic finish coat shall be 
applied consisting of a silicone resin 
base, aluminum-pigmented paint. This 
shall be applied in two coats, the first 
coat being thinned down to form a 
very wet surface. This provides for 
penetration of the material into the 
porous surface of the aluminum. 

The organic material is not entirely 
necessary. However, as has been indi- 
cated on work of this type for the 
past five years, it does not add mate- 
rially to the total cost of the job and 
it does add considerably to the life of 
the coating. 


Using Composite Coatings . . . 


Sometimes composite coatings of 
metals are applied to solve unusual 
problems. The Stauffer Chemical Co. 
has a chloro-organic acid unit in which 
an exhaust fan is used to convey very 
corrosive gases in the operation of a 
column. The gas is anhydrous hydro- 
gen chloride contaminating chloro- 
organic acid compounds at a tempera- 
ture of about 20 deg. C. 

Originally this exhauster was de- 
signed with a wheel and shaft of stain- 
less steel. Various coatings were tried 
in an effort to find something that 
would provide protection for more 
than two to four months on the hous- 
ing and four to six weeks on the wheel. 
It was known that silver suffered very 
little from attack or penetration by the 
gases. It was decided to test with 
silver as metallized. Corrosion engi- 
neers recommended the following: 

1. Blast preparation. 

2. 0.005 in. of molybdenum (for 
bonding purposes). 

3. 0.020 in. of nickel. 

4. 0.025 in. of pure silver. 

The unusually heavy thicknesses 
were to overcome porosity. Both wheel 
and housing treated in this manner 
have now been in operation well over 
a year with no signs of serious cor- 
rosion. The metallizing work paid for 
itself in three months and down-time 
was materially reduced. 

On the same piece of equipment, a 
chrome-nickel-manganese alloy in the 
packing gland section had suffered con- 
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siderable abrasion. Tantalum was 
selected and applied by the metalliz- 
ing method. This procedure has in- 
creased shaft life at the gland at least 
five times. 


For Atomic Project . . . 


Du Pont has written specifications 
for zinc spraying of steel for the Savan- 
nah River Plant. This covers exact 
procedures for the application of ap- 
proximately 0.006 in. of zinc to sand- 
blasted and prepared ferrous metal 
structures. Naturally, the actual appli- 
cations for this protection are classi- 
fied. However, the nature of the metal- 
lizing system indicates that it is for 
protection of steel structures such as 
gates, valves, penstocks or similar 
equipment exposed to normal or in- 
dustrial atmospheres, or fresh or pol- 
luted waters. 

In general, on this type of work, 
coatings are applied for an anticipated 
life of at least ten years. This of 
course would be without additional 
treatment or maintenance. 


With Glass-Lined Steel . . . 


Use of glass-lined tanks in the chem- 
ical and food industry has enabled 
manufacturers of these products to 
handle intensely corrosive liquids, Two 
problems are involved here: (1) actual 
corrosion and loss of the steel, and (2) 
product contamination. Glass equip- 
ment, however, is occasionally sub- 
ject to cracking and chipping. Calco, 
Du Pont and several large brewing 
companies have found that metallizing 
is an economical and long-lasting 
method of mending chipped glass. 

At one time, involved procedures 
were used—including the drilling of 
holes and placing of gold and other 
noble metal plugs in these holes. Some 
success has been discovered with or- 
ganic cements. Ceramic cements have 
also been used. None of these seem to 
be as successful as the use of metalliz- 
ing equipment in spraying noble 
metals over the areas which have be- 
‘come perforated. 

In the brewery industry, tin seems 
to be the metal most used. The chem- 
ical manufacturers on the other hand 
find that gold, platinum, molybdenum 
and similar metals provide very satis- 
factory results. Naturally, the environ- 
ment must be considered before selec- 

tion of sprayed metal is made. 


Procedures vary, but essentially they 
are as follows: 

A small “cemetary type” sand blast 
generator is used to prepare the af- 
fected area. It is necessary that all of 
the loose glass and corroded steel be- 
neath is removed. Before contamina- 
tion or oxidation takes place, this area 
is completely metallized to a thickness 
necessary to avoid porosity of the 
sprayed metal. In some cases this 
sprayed metal is then wire brushed 
with a suitable wheel. In other cases, 
an organic sealing compound is used 
over the sprayed metal, 


In Breweries eve 


Storage and handling of malt syrup 
in breweries presents a problem which 
can be solved by the use of metalliz- 
ing systems, 

Specifically, we refer to the use of 
pure sprayed aluminum followed by a 
vinyl treatment. This system will pro- 
vide a finished coating having a light 
gray color with a high gloss. This of 
course is desirable where food prod- 
ucts are handled and frequent clean- 
ing is necessary. 

The three-step procedure: 

1. Blast preparation. 

2. Metallized aluminum coating to 
0.008 in. thick. 

3. Two coats of a clear vinyl. 


To Prevent Scaling .. . 


An eastern chemical manufacturer 
used metallizing experimentally over 
six years ago to prevent rust scaling on 
the interior of drying ovens. Temper- 
atures involved here go to 800 deg. F. 
So far, the coating is satisfactory. If 
this work were to be repeated today, 
the specification would be 0.010 in. 
of metallized aluminum plus a sili- 
cone-base aluminum-pigmented paint. 


With Fatty Acids .. . 


In the storing and handling of cer- 
tain types of fatty acids used in the 
soap and food industries, aluminum 
coatings on steel surfaces have effec- 
tively contributed to the reduction of 
product contamination. Tendency in 
this work is toward heavier coatings of 
aluminum due to the fact that ca- 
thodic protection resulting from the 
aluminum-steel potential difference is 
not particularly effective. The protec- 
tion here apparently results from the 
fact that aluminum in itself resists the 
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METALLIZING ... 


formation of corrosion products. In 
other words, here we must provide a 
barrier of aluminum which is essen- 
tially impervious to the solution. 

In glycerine handling, it is standard 
practice to use zinc metallizing to pre- 
vent product contamination in rail 
tank cars, 


For Water Tanks .. . 


Water tanks, particularly the ele- 
vated types, were first metallized in 
the early 1930’s. This treatment is 
established now as a “permanent” 
means of corrosion prevention. Here 
we have an instance of cathodic pro- 
tection by metallizing. The action of 
zinc or magnesium anodes or im- 
pressed currents from outside sources 
is well known in water tank work. 
When a steel surface is sprayed with 
zinc 0.010 in. thick, a barrier action 
is set up by self-sealing. If, at a future 
date, areas of steel are exposed by 
rising and falling ice—the remaining 
zinc provides cathodic protection. Fur- 
ther, because zinc is applied to sur- 
faces above the water line as well, 
complete protection is a result. 


For Pulp Digesters .. . 


Congoleum Nairn in their plant at 
Cedarhurst, Md. used metallizing in 
the interiors of pulp digesters. They 
save roughly $8,900 in addition to 
three weeks down-time every three 
years. The plant engineer reports that 
the cost is approximately $800 to spray 
the entire inner surface with 0.010 in. 
of an 18-8 stainless steel. 


With Galvanized Steel . . . 


When Du Pont’s Victoria, Tex. plant 
was built, extensive use was made of 
hot-dipped galvanized steel. All welds, 
as well as chipped areas of galvanizing, 
were metallized. This resulted in a 
continuous coating of zinc over all ex- 
posed steel. 

An interesting note here is that 
blasting was not used but the work 
was heated to provide a bond. Spe- 
cifically, they first removed all slag 
and then thoroughly wire-brushed the 
wells. Heat was applied, elevating the 
surface to about 500 deg. F. A quick 
brush made it ready for a good coat of 
zinc. 

Although this method is often used 
successfully, it is discouraged due to 


the difficulty in getting a quality oper- 


ation. Unless excellent workmanship 
is assured, failure will be likely. 

Dow at Freeport, Tex. accomplished 
the same protection using conven- 
tional blasting. 

This type of work protects in two 
ways. First it replaces zine lost due 
to the welding operation. Then, by 


applying 0.010 in. of zinc, additional 
protection is provided at the point 
where corrosion is most likely to get 
its start. 

The same Dow plant uses a nickel- 
chrome alloy metallizing to protect 
steel magnesium melting pots from 
heat oxidation. 


Equipment 
Sulphuric acid converter 


Rail tank car, glycerine 
Hot exhaust stack, 1,000°F 


Actual Metallizing Costs 


Elevated water storage tank interior. . 
Ship cargo tank, mixed chemicals... . 


Tank exterior, industrial atmosphere. . Zn or Al 


Metallized Cost, 

With $/Sq. Ft. 
Al $1.35 
Zn 1.65 
Zn 1.95 
Zn 1.35 
Al 1.20 
0.90 


What About Costs for 


Metallizing costs are high. On the 
other hand, benefits from increased 
protection often make it an economi- 
cal choice. This is especially true when 
the cost of equipment downtime is 
considered. 

Actual metallizing costs are here 
explained. A basic figure of 2 ¢. per 
thousandth of an inch per sq. ft. is 
often used in computing metallizing 
costs. This is not, by any stretch of 
the imagination, the total cost of any 
metallizing work in chemical plants. 
It is useful only as a starting point for 
computations. It represents roughly 
the time and material involved in coat- 
ing a flat surface 0.010 in. thick with 
zinc or aluminum. The following fac- 
tors must be added: 

1. Preparation, usually abrasive 
blasting. This varies with the con- 
dition of the steel. 

2. Overhead, supervision, helpers, 
insurance, available working hours out 
of twenty-four, extra labor resulting 
from district labor regulations. 

3. Scaffolding and other prepara- 
tion due to accessibility and location 
of the work. 

4. Edge loss, due to angles and 
round surfaces. 

Perhaps the most commonly used 
method of computing costs is that of 
comparing the work in question with 


Metallizing ? 


other completed jobs which are similar 
in nature. All the figures in the above 
table are factual and are used because 
they are representative of work done 
by contractors. Further, in all cases, 
these jobs were economically justified. 

These costs are not in any way 
standard. Engineering assistance is 
available for the purpose of computing 
costs based on recommended systems. 
Naturally 0.003 in. of zinc with two 
coats of a vinyl will cost less than 
0.012 in. of aluminum with a four- 
coat vinyl system. 

When this work is performed dur- 
ing construction and sections such as 
bulkheads are done before assembly, 
the price per square foot is materially 
reduced. When such work is done, 
areas to be welded are often left un- 
coated and done after assembly. Nat- 
urally, this decreases the scaffolding 
costs and cost of blast sand removal. 

Basic recommendations should be 
obtained prior ‘to initial consideration 
of metallizing in. chemical plants. 
Most authoritative material along 
these lines is “Recommended Prac- 
tices for Metallizing.” These prac- 
tices have been compiled by the Met- 
allizing Committee of the American 
Welding Society, and can be obtained 
from the American Welding Society, 
33 W. 39th St., New York 18, N. Y. 
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IN WEST GERMANY and all over the world, increased emphasis on refining of both coal gases and petroleum evidence that . . . 


Everybody’s After More Gasoline 


@ Europe, Africa, South America, Australia 


@ All striving to bolster local oil supplies * 


i 


>» West Germany—Almost totally de- 
stroyed during World War II, the 
Hamburg refinery of Esso A. G., a 
Standard Oil Co. (N. J.) affiliate, has 
been rebuilt and is now back on 
stream at triple its prewar capacity 
(page 195). Expansion and modern- 
ization cost $12 million, all of which 
came from private capital sources. 
The plant’s crude capacity is 37,000 
barrels per day and combined catalytic 
and thermal cracking units are being 
used to make a full line of fuels, lubri- 
cants and asphalt products. 


>South Africa—Located in a country 
that lacks major petroleum deposits, 
the South African Coal, Oil and Gas 
Corp., has turned to coal as a source 
of oil products. Its new plant near 
Johannesburg is just starting limited 
operations. Heart of the process is 
M. W. Kellogg’s Synthol process for 
catalytic reaction of gases from coal 
combustion (left). When completed, 
probably late in 1955, annual output 
will be 55 million gallons of gasoline, 
plus 16 million gallons of fuel oils 
and industrial chemicals. 


Chile—An important addition to 
South America’s economy, Chile’s 
first oil refinery, rapidly taking shape 
near Valparaiso, will process both na- 
tive and imported crudes. Planned ca- 
pacity is 20,000 barrels per day and 
will be comprised of atmospheric dis- 
tillation, vis-breaking, thermal reform- 
ing and thermal cracking units for 
production of liquified petroleum 
gases, gasoline, kerosene, diesel oil and 
heavy fuel oil. Design and engineer- 
ing is by M. W. Kellogg Co. for 
Empressa Nacional del Petroleo. 


> Australia—Being built to supply 
nearly half of Australia’s petroleum 
needs, Anglo-Iranian Oil Co.’s 70,000 
barrel per day integrated refinery near 
Freemantle is raore than 30% cotn- 
pleted. It will be the country’s first 
major oil processing unit. Included 
are two 35,000 bpd. crude distillation 
units and a 12,500 bpd. Model B 
Orthoflow fluid cat cracker (left). Also 
under construction are a 1,700 ft. 
precast concrete jetty to accommodate 
ocean going tankers and a 17 mile 
products pipeline to Freemantle. 
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Coiled tubular exchanger designed for heat transfer through liquefied gases, a working example of . . . 


How to Design for Low Temperatures 


In gas processing at low temperatures, heat transfer problems 


assume major importance. Commercial success may hinge on the skill exercised 


in designing the exchangers. Let us help you sharpen your skill 


R. J. SWEENEY 


As refinery waste gas streams be- 
come the raw materials for petro- 
chemical production, we note increas- 
ing interest in low-temperature gas 
separation processes. 

Past experience with air separation 


R. J. Sweeney, consulting engineer 
of R. J. Sweeney Associates, Catasau- 
qua, Pa., has specialized in power 
plants, heat transfer and thermody- 
namics. But he is an engineer of wide 
and varied experience. He has been a 
teacher and the director of a research 
laboratory. More recently he is re- 
sponsible for the design of many low- 
temperature gas processes. 
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and hydrogen purification emphasizes 
that heat exchanger costs loom large 
in the over-all picture. High tem- 
perature differences in exchangers — 
particularly at low temperatures—tre- 
sult in high compression power costs 
for the necessary refrigeration. 
Ideally we want to have as small a 
temperature difference as possible 
along the exchanger. It’s really the 
transfer of cold that we are concerned 
with, and the production of cold costs 
money. Design practices in this field 
have usually been based on previous 
experience. This approach fails when 
radically new processes are proposed. 
The designer must dig into the 


fundamental theory for his guidance. 
We've tried to summarize these 
fundamentals for you. And then we've 
tried to set up design procedures for 
the various phases of heat transfer 
that you'll encounter. 

The material available is by no 
means complete so that educated 


guessing is required to get approxi- 


mate answers. But at least here’s a 
jumping-off point. 


DRY GAS IN TUBES 


Standard texts give us a generalized 
relation for heat transfer inside tubes: 


Nu = 0.023(Re)**( Pr)%* a 


- 
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LOW TEMPERATURES ... 
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where the dimensionless groups are, 


Nu = hD/k, Nusselt number 
Re = /», Reynolds number 
Pr = ¢yu/k, Prandtl number 


For the common diatomic gases 
the Prandtl number can be assumed 
constant at 0.74, independent of tem- 
perature and pressure. Using this 
simplification: 

h = (2) 
It is desirable to correlate heat trans- 
fer with pressure drop for design pur- 
poses. The general expression for 
pressure drop in tubes is: 


AP = f@4L/2gpD (3) 

In the range of Reynolds number 

from 5,000 to 200,000, the friction 
factor, f, can be approximated by 

= 0.046/Re®* (4) 

and the density, e, for low pressure 

gases can be taken as the perfect gas 

value, 

pe = MP/RT (5) 

Now we solve both the heat transfer 

and pressure drop expressions for the 
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Fig. 1—Relative heat transfer of dry low-pressure gas in tubes. Fig. 2—Relative flow capacity of low-pressure gas in tubes. 


mass velocity, G, equate the two mass 
velocities and solve again for the 
film coefficient, 


= 22. 2cy 0-448 (6) 
where, 
b = MP AP/LT 


The viscosity factor can be evalu- 
ated by Jean’s formula: 


wo(T/T)* (7) 
Now we can throw the temperature- 
dependent factors into a temperature 
function, ¢, for each particular gas. 


h = Ap/L)*“ (9) 

We have plotted the coefficient ¢ 
in Fig. 1 for a number of common 
gases. In Eq. (9), the diameter is 
in inches, p and Ap are in psia, and 
L is in ft. Then units of the film 
coefficient, h, are Btu./sq. ft.-hr.-deg. 
F. 
Looking at Fig. 1, we see that the 
curves for nitrogen, oxygen, carbon 
monoxide and air show the normal 
pattern for diatomic gases. The heat 


transfer is improved at low tempera- 
tures principally due to the increase 
in density, with a mild assist from 
reduced viscosity. Argon follows the 
same pattern with lower values, be- 
cause of its high molecular weight and 
low monatomic specific heat. 

Hydrogen is very high, due to its 
low molecular weight. The peculiar 
shape of the curve can be traced to 
the reduction of specific heat at low 
temperatures. Helium is well below 
hydrogen because of its higher molec- 
ular weight and low heat capacity, 
while methane is higher than the di- 
atomic gases because of its lower mo- 
lecular weight and higher heat ca- 
pacity. 

We can see that the methane curve 
is nearly horizontal. The increase in 
heat capacity at higher temperatures 
counterbalances the decrease in den- 
sity. 

For design purposes we must de- 
cide on a suitable tube diameter and 
the allowable pressure drop per foot 
of tube length. This involves a pre- 
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Fig. 3—Properties of liquid paraffins at the boiling point. 


liminary estimate of the overall length. 

Practically, the length is made pro- 
portional to the temperature range. 
The heat transfer coefficient can be 
a weighted average over the tempera- 
ture range, or in simple cases it can 
be evaluated at the mean tempera- 
ture of the exchanger. 


FLOW CAPACITY 
With the relation for film coefh- 
cient as derived above, we can calcu- 
late the flow capacity per tube and 
therefore the number of tubes re- 
quired. The mass velocity, 
G = mM/A = 4mM/nrD* (10) 
m/n = D°G/4M (11) 
When we solve Eq. (2) for G and 
substitute in Eq. (11): 
65.2 


and substituting for h its value from 


Eq. (6), 
3,130 


m/n (12) 


m/n = oat \ (13) 
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The temperature and gas terms can 
be consolidated in a capacity factor, ¥, 
so that: 

m/n = yd (14) 
Here m/n is the number of moles 
per hr. per tube, while the factors 
on the right have the same dimensions 
as in Eq. (9). The values of for 
several common gases are plotted in 
Fig. 2. 

The general order of Fig. 1 is main- 
tained, but the curves are all regular 
in shape, because specific heat does 
not enter into the flow capacity. The 
curves for air or carbon monoxide 
would be practically identical with the 
nitrogen curve and therefore are not 
shown. 


CONDENSATION WITH LIQUID FLOW 


As derived by Nusselt, in laminar 
liquid flow with condensate thickness 
determined by vapor friction, the con- 
densing coefficient is: 


1/3 
) (15) 


| At py 


Fig. 4—Kinematic viscosity of normal paraffins. 


When the friction factor is replaced 
by its equivalent in pressure drop: 


ky? 13 D ap 1A 
a0 

The factor ¢” contains only liquid 
properties. The influence of the vapor 
phase appears only as the pressure 
drop; the temperature drop from va- 
por to condensate is taken to be in- 
significant. 

The resistance computed by this 
method represents the transfer of heat 
by conduction through the liquid 
layer flowing in laminar flow. ©xperi- 
mental coefficients are found to be 
much higher. 

While we would expect the Nus- 
selt relation to hold up to a Reynolds 
number of about 2,000 in the liquid 
film, it appears that high vapor ve- 
locity breaks up the laminar flow at 
liquid Reynolds numbers as low as 
200. The first effect of vapor velocity 
is to produce rippling of the liquid 
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LOW TEMPERATURES ... 


NOMENCLATURE 


Constant 

Surface area, sq. ft. 

Specific heat, Btu./Ib.-°F. 
Diameter, in. 

Diameter, ft. 

Coefficient of diffusion 
Friction factor 

Friction force, Ib. 
Gravitation constant, ft./hr.? 
Mass velocity, Ib. /hr.-sq. ft. 
Film coefficient, Btu./hr.-ft.?-°F. 
Heat transfer number 

Mass transfer number 
Thermal conductivity, 
Btu.-ft./hr.-°F. 

Mass transfer coefficient 
Mean free path, ft. 

Length of tube, ft. 

Flow, moles/hr. 

Molecular weight 

Number of tubes 

Nusselt number, hD/k 
Pressure, psia. 

Pressure, psfa. 

Heat transfer, Btu. /hr. 

Gas constant, Btu. /mol. 
Reynolds’ number, DG / 
Schmidt number, 
Temperature, deg. F. 
Absolute temperature, deg. R. 
Velocity, ft./hr. 

Fraction vaporized 

Finite difference 

Molecular speed 

Latent heat, Btu./Ib. 
Viscosity, Ib. /hr.-ft. 
Kinematic viscosity, ft.?/hr. 
Density, Ib. /ft.* 

Property factor, heat transfer 
Property factor, flow resistance 


Additional subscripts 


c Condensing 
f Fluid, liquid 


TOR ws ae 


é Gas 

8 Sensible heat 
Additional exponent 

n Number 


surface, which will reduce the re- 
sistance to heat flow. High vapor ve- 
locity may remove liquid from the 
film by slugging or liquid entrain- 
ment. Thus the Nusselt coefficient 
may apply only to the first few inches 
of exchanger length below the dew 
point. 


TRANSITION TO TURBULENT FLOW 


Carpenter and Colburn give an ex- 
pression for the film coefficient at the 
critical point where the laminar layer 
builds up to its maximum thickness 
and then starts to break up into turbu- 
lent and laminar layers. The relation- 
ship is: 


ky(F py)? 


where I is the frictional force and N 
is the non-dimensional specification 
of the critical thickness. The experi- 
mental value of N is found to be 11.0. 

The friction force is due to vapor 
friction, liquid weight and the loss of 
momentum in the condensation from 
high velocity vapor to low velocity 
liquid. If we neglect everything but 
the vapor friction, 

F = APg D/AL 
and when we substitute this in the 
heat transfer coefficient, 
2Nu 

‘Taking as an cxample the condensa- 
tion of butane at 490 deg. R. dewpoint 
in an exchanger with d = 0.10 in., 
and with a pressure drop of 0.5 psi. per 
ft., we get a critical condensing co- 
efficient of about 8,800 Btu./hr.-sq. 
ft.-deg. F. 

From this it is obvious that laminar 
liquid layers will not present a signifi- 
cance resistance to heat flow in this 
kind of a case. 


(18) 


CARPENTER-COLBURN CONDENSATION 


Carpenter and Colburn present a 
semi-empirical relation for condensa- 
tion which has been correlated with 
experiments at high vapor velocity. 

h = (9) 

Here the subscript f refers to liquid 
properties and the subscript g refers 
to vapor properties. The friction fac- 
tor, f, is evaluated for vapor flow neg- 
lecting the obstruction of the con- 
densate. ‘The mean mass velocity, 
G, should represent the frictional 
effect and therefore a root-mean- 
square value should be used. When 
we substitute for the friction factor 
we get: 


h = 0.065(c, pkg/4u)7/*(D AP/L)'7Y (20) 
h = Ap/L)* 

The coefficient, ¢’, involves only 
properties of the liquid condensate 
which are dependent on temperature 
and composition. However, the evalua- 
tion of these liquid properties for a 
mixed condensate requires special con- 
siderafion. 


LIQUID PROPERTIES 


The thermal conductivities of most 
liquids lie in a narrow range. For pe- 
troleum fractions, the variation in 
temperature is shown in Fig. 3. 

The specific heat of normal paraffin 
liquids is about 0.5 for the range C, to 


C,. Kor ethane it is about 0.6 and for 
liquid methane about 0.8. 

Unfortunately the evaluation of the 
viscosity of a mixture is quite complex. 
On Fig. 4, the kinematic viscosity oi 
pure normal paraffin liquids is plotted 
against temperature. 

However, we are dealing with mix- 
tures of hydrocarbons in the con- 
densate. As the temperature falls, the 
proportion of light hydrocarbons in- 
creases. The condensate is, of course, 
at its boiling point as determined by 
the pressure. On I'ig. 4, we have 
drawn lines across the viscosity curves 
at the temperatures corresponding to 
several constant vapor pressures of the 
pure components. You will note that 
the viscosities at these similar boiling 
points are not very different for the 
normal paraffins. 

A reasonable assumption can be 
made that mixtures of liquid hydro- 
carbons will have viscosities along the 
1 atm. line as the temperature 
changes, as long as the total pressure 
is 1 atm. When a non-condensable 
gas is present, we assume that the ap- 
propriate pressure to use is the partial 
pressure of the condensable fraction. 

While it is true that the total pres- 
sure does represent the vapor pressure 
of the equilibrium liquid, a large part 
of the total pressure may be due to a 
small dissolved hydrogen content with 
very high fugacity. As condensation 
proceeds at lower temperatures, the 
effective pressure will decrease. This 
will increase viscosity. 

An important corollary is that the 
viscosity of a mixed liquid in equilib- 
rium with its vapor is dependent pri- 
marily on the pressure and only sec- 
ondarily on the temperature and 
composition. The effect of these 
variables is shown by the curve for 
the heat transfer function, ¢’, on Fig. 
3. It is computed for an effective 
pressure of 1 atm. 

And with this background material 
we now have outlined an approxi- 
mate method of estimating heat trans- 
fer rates, which, of course, can be 
refined if accurate values of physical 
properties are available. 


CONDENSING MIXED WITH 
NON-CONDENSABLE 


When a large proportion of non- 
condensable gas is present in an ex- 
changer the condensate temperature 
will not equal the vapor temperature. 
The major resistance to heat flow is 
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at the interface between the vapor 
and the liquid. This is practically the 
same situation as when we cool dry 
vapor without condensation—the con- 
densate surface and the metal surface 
performing similarly in the two cases. 

The condensing vapor must diffuse 
through the gas to reach the condens- 
ing surface. It does this under the 
influence of a concentration gradient. 
The mass transfer of condensing vapor 
also carries sensible heat to the con- 
densing surface, but this effect is in- 
significant unless the condensing rate 
is extremely high. 

There is a definite relationship be- 
tween sensible heat transfer and mass 
transfer. It has been checked by many 
experimental results for many widely 
varied cases. Heat transfer results can 
be expressed in the form: 


dn = (he/ CpG) (Pr)? 


Mass transfer results can be expressed 
as: 
jm = (K/G@)(Sm)¥? 

Here K is a mass transfer coefficient in 
units of Ib./hr.-sq. ft.-unit difference 
in concentration of the condensable at 
the vapor temperature and the tem- 
perature of the condensing surface. 


Sm is the dimensionless Schmidt num- 
ber, 

Sm = p/pD, 
where D, is the coefficient of diffusion 
for the two gases involved. 

When experimental values of j, and 
jm are plotted against Reynolds num- 
ber for the same geometrical configura- 
tion, we find that they coincide; j, = 
jm, from which: 

K = (h,/cy)(Pr/Sm)'? 
The heat transfer by condensation can 
be expressed by a film coefficient 

he Qep/A At 

= Kd Ay/At 

= (h,d Ay/ey At)(Pr/Sm)2 
And the total heat transfer is the sum 
of the latent heat and sensible heat 
contributions; 


he +h. 


Now when the flow has cooled 
through a temperature interval At 
along the length of the exchanger, the 
sensible heat transferred per Ib. of 
total flow is c, At; the condensation is 
Ay Ib. and the latent heat transfer is 
Ay. 

Over a finite length of exchanger 
the total heat transfer coefficient can 
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be expressed in terms of the ratio of 
latent heat to sensible heat; 


Q. ( | 
he = +--( (22) 
[ Q, \Sm 


If the Schmidt number and Prandtl 
number are equal, as they are for air- 
water vapor mixtures, then the same 
surface which transfers the sensible 
heat with the dry gas film coefficient 
will also transfer the latent heat. 

Water vapor in air represents a light 
vapor in a heavy gas. For mixtures of 
hydrocarbons in hydrogen, we are deal- 
ing with a heavy vapor in a light gas. 
Here we can expect a radically differ- 
ent case. 


EVALUATION OF SCHMIDT NUMBER 


The most difficult part of our design 
calculation for total heat transfer, 
then, is the evaluation of the Schmidt 
number. The kinetic theory of gases 
leads to an expression for the diffusion 
coefficient between two gases: 


D, = ni 
where, 

n is the mole fraction 

Q is the arithmetic mean molecular 

lis the mean free path 
Similarly the coefficient of viscosity of 
each gas is 

= 0.30967 pal 
or the kinematic viscosity, 
v= p/p = 0.309672 

When we substitute v in the expres- 
sion for the diffusion coefficient; 


D, = (3) (0.30067) (nevi + 


and the Schmidt number: 


niv1 + Neve 
Sm = v/ dD, = 0.789 te) (23) 


Since the kinematic viscosity is sen- 
sitive to pressure, we would prefer to 
use absolute viscosity. It appears rea- 
sonable from the kinetic viewpoint 
(and is confirmed by experimental de- 
terminations of diffusion coefficients ) 
that the kinematic viscosity in a mix- 
ture is not determined by partial pres- 
sure or density but rather by the total 
pressure or total density of the mole- 
cules. 


p/M 
The Schmidt number can then be 
expressed in terms of component vis- 
cosities: 
+ (24) 


Sm = 0.789 + nmi 


> 


212.0 Woter 
14.0 Sulfur Dioxide 
O°F 
-27.9 Ammonia 
44.) Propane 
~-52.6 Propylene 
-109.3 (Sublimes) 
-119.2 Acetylene 
~126.9 Ethane 
- 154.8 Ethylene 
-164.4 Xenon 
241.1 Krypton 
~258.5 Methone 
-297.4 Oxygen 
~ 302.3 Argon 
-313.6 Carbon Monoxide 
-320.4 Nitrogen 
-410.6 Neon 
-422.9 Hydrogen 
-452.0 Helium 
-460° 


For water vapor in air this checks 
out to Sm = 0.71, which is practically 
equal to the Prandtl number for air. 

For hydrogen-hydrocarbon mixtures, 
the Schmidt number has been calcu- 
lated for 10 percent hydrocarbon in 
hydrogen at the normal boiling point 
of the hydrocarbon. The values are: 


Hydrocarbon (Pr/Sm)'” 
Pentane 6.03 0.350 
Butane 5.45 0.368 
Propane 5.23 0.376 


This is a very much less favorable 
situation than water-air. The surface 
or temperature difference required for 
condensation will be substantially 
greater than that required for dry gas 
cooling. 

Taking the factor at 0.37, in a case 
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LOW TEMPERATURES ... 
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where the latent heat and sensible 
heat loads are equal, the total co- 
efficient is 37 percent greater than the 
dry gas coefficient, while the load is 
doubled. 

Therefore the condensing exchanger 
will require 46 percent more surface 
or temperature difference than the 
corresponding dry exchanger. 


EVAPORATION HEAT TRANSFER 


After condensables have been lique- 
fied and separated, they may be vapor- 
ized in return passes of the exchanger, 
preferably against the condensation 
of the same liquid. The necessary 
temperature difference is provided by 
reducing the pressure of the evapora- 
tion below the partial pressure of the 
same constituent in the condensing 

ss. 

The film coefficient in the cold end 
of the pass will be that corresponding 
to solid liquid’ flow. As vapor is 
formed, the volume is_ increased. 
Therefore the linear velocity is in- 
creased. 

However, the density of the liquid 
in contact with the metal wall is sub- 
stantially unchanged. The film co- 
efficient increases with vaporization as 
long as the vapor is in the inner phase, 
in the form of bubbles. 

When the vaporization proceeds to 
a point where the phases invert, with 
liquid drops entrained in the vapor, 
then the film coefficient drops off to 
the dry gas value. The volume can be 
expressed in terms of the vaporized 
fraction Y: 


u = + 1) — 


If we take 250 as a representative 
value of the ratio of liquid density to 
vapor density for hydrocarbons, and 
if we neglect the minor terms, we 
then get: 

h = 83h, Y°* 

This indicates that the heat transfer 
goes up very fast with vaporization, at 
least in tne early stages. Now let’s 
assume that the coefficient falls off 
quadratically from this fast-rising line, 
according to the expression: 

h= h, (83 Y°* aY") (25) 
and that it reaches the gas film co- 
efficient at Y = 1.0 

This evaluates the constant; 


a = 83 — (h,/h;) 


‘The mean coefficient for the complete 
evaporation process can be obtained 
by integration. 


hm = 18.4hy + 0.33h, (26) 


where h, is the liquid coefficient at the 


entrance to the evaporator and h, is 
the vapor coefficient at the dew point. 


DESIGN OF EVAPORATORS 


The design procedure can be as fol- 
lows. For hydrocarbon evaporation, 
we generally want to superheat the 
vapor up to ambient temperature. The 
exchanger pass is designed for the 
superheating section by the methods 
previously discussed, to get a reason- 
able pressure drop for the vapor. 

This results in a value of h, at the 
dew point. Using the same mass 
velocity and the properties of the 
saturated liquid, we calculate the 
liquid film coefficient. We get the 
mean evaporation coefficient from Eq. 
(26). Dividing this into the latent 
heat load, we get the product of sur- 
face and temperature difference re- 
quired in the evaporating section. 

The liquid film coefficient can be 
calculated by a reduction of the gen- 
eral heat transfer relation to: 


hy = 


hy 


(27) 


where G is the mass velocity in Ib./hr.- 
sq. ft., d is the hydraulic diameter in 
inches, and the factor ¢’ contains the 
liquid property terms which are de- 
pendent on temperature. 

These have been evaluated for boil- 
ing hydrocarbons on Fig. 3 and for 
Freon-12 on Fig. 5. This general pic- 
ture of evaporation has been demon- 
strated at least qualitatively by Yoder 
and Dodge. 
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New Compilation Will Speed Your Engineering Computations 


Compressibility foctor, Z*pv/PT 
40r 


Reduced pressure, py 


Separate Enlargements Preserve Accuracy 


HOW TO USE THE NEW... 


Generalized Compressibility Charts 


L. C. NELSON and E. F. OBERT 


Note—At the 1953 annual meeting 
of ASME, Professor Edward F. Obert 
of the Mechanical Engineering Dept., 
Northwestern Technological Institute, 
Evanston, IIl., announced the comple- 
tion of a new set of generalized com- 
pressibility charts. Older charts were 
developed some years ago but their 
validity has not been too well estab- 
lished. Even today high pressure data 
are extremely meager. 

With the assistance of L. C. Nel- 
son, Royal Cabell Fellow at the Insti- 
tute, Prof. Obert now contributes 
these newly developed charts for pub- 
lication. 

The editors of Cuemicat Enci- 
NEERING are proud to reproduce these 
charts for the benefit of the chemical 
process industries and the chemical 
engineering profession—Eb. 
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IVE generalized charts, Figs. 1, 

2, 3, 4and 5, have been developed 
from the averaged experimental data 
of 30 gases. These gases and their 
critical constants are listed in the 
table on the next page. 

The coordinates of the charts are 
the compressibility factor, Z and the 
reduced properties that are directly 
related to the critical constants: 


Z = po/RT 


le 


= T T. F + 
and the pseudo reduced volume, 
= v/(RT./p.) 
where the subscript, c, refers to the 
critical value. 

Figs. 1 and 2 represent the aver- 
aged data of 26 of the gases listed in 
the table, but excluding hydrogen, 
helium, ammonia and water. With 


the exception of these gases, the 
maximum deviation of the chart from 
the experimental data was of the 
order of 1 percent. The gases H, and 
H.O exhibited maximum deviations 
slightly greater than 1.5 percent, 
while He and NH, could not be cor- 
related satisfactorily on these charts 
below T, = 2.5. 

Fig. 3 was constructed from the 
averaged data of 26 of the gases shown 
in the table, excluding hydrogen, 
helium, ammonia, and methyl fluoride. 
However, the data for all these gases 
were not available throughout the 
complete range of the charts. For 
gases tested, the maximum deviation 
was of the order of 2.5 percent, ex- 
cept near the critical region. 

Fig. 4, in the range from p, = 10 
to p, = 40, was derived from the 
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0.91}+— 
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C) 0.01 0.02 003 0.04 0.05 0.06 0.07 0.08 0.09 0.0 
Reduced pressure, p, 
Crlticel Constents of Genes data of the following gases: oxygen, 
(Absolute Zero at —273.16°C.) argon, air, nitrogen, carbon monoxide, 
ethane, methane, ethylene and _pro- 
Substance T,°K. p,atm. pane. The maximum deviation for 
.....,,, 182,53 87.17 these gases from the averaged valuc 
Ammonia............405.4 111.3 of the compressibility factor, Z, was 
EP eee 160.72 47.996 not greater than 5 percent. 
Ps 08.7 48.7 Above T, = 2.5, hydrogen and 
“4 helium were found to agree within the 
a 119.6 397 accuracies stated for the various charts 
dioxide 304.20 72.95 if the so-called Newton corrections 
Carbon monoxide 132.91 34.529 were made to the critical constants 
n-Deuterium 38.40 16.40 (T. + 8, pe + 8). Below T, = 2.5 
Ethane... 805.43 48.20 the charts will not predict the data 
Ethyl ether 467.8 35.6 for these gases. In the regions above 
T, = 5, hydrogen and helium data, 
corrected by the Newton constants, 
‘507 9 2994 were used for the construction of the 
Hydrogen....... 33.24 12.797 isotherms. 
Hydrogen sulfide 373.7 88.8 Fig. 5 is a unique presentation of 
Methens ._... 191.05 45.79 Fig. 3 offering the advantage that in- 
Methyl fluoride. . 317.71 58.0 terpolation for an intermediate value 
. 44.39 26.86 v,’ is eliminated. 
Nitrogen... 126.26 33.54 It is understandable that validity 
Nitric oxide 180.3 64.6 older generalized compressibility 
Oxygen... 154.78 50.14 charts has not been too well estab- 
o-Pentane. 33.19 ished when we consider that the 
Isopentane 461.0 32.92 h devaloved 
Sema... “370.01 42.1 charts were developed some years ago, 
Propylene 364.92 45.61 even today, high-pressure data are 
Weber. 647.27. 218.167 extremely meager. The underlying 
Xenon.... 289.81 57.89 data for the charts presented in this 
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article are taken from the most com- 
plete bibliography survey made up 
until 1952. 


How to Use Them 


Example 1—Determine the com- 
pressibility factor for neon at a tem- 
perature of —75 deg. C. and a volume 
of 200 cc./mole. 

Solution—We shall solve first for 
the reduced temperature and _ the 
pseudo reduced volume. 

T, = T/T. 


= 198.2/44.4 
T, = 4.46 


and, 
v,/ = op. /RT. 
(200) (26.9) 
(82.06) (44.4) 
= 1.48 

Since v,’ is known we can use Fig. 
5 to obtain our answer. This chart 
plots a pressure-volume factor, p, v,’ = 
ZT,, against p,. 

Along the top ordinate (where p, 
v, = 5.0), the value of v,/ = 5/p,. 
Construct a line of constant v,’ = 1.48. 
This will connect the origin with the 
point on the top ordinate opposite 
p- = 3.39. 

At the intersection of T, = 4.46 
with this line, p, = 3.2. Therefore, 

ZT, = 4.67 
or, 
Z = 1.05 

Example 2—Determine the com- 
pressibility factor for ethylene at 100 
deg. C. and 150 atm. pressure. 

Solution—We solve for the re- 
duced temperature and the reduced 
pressure as follows: 

T, = T/T. 


= 373.2/283.1 
= 1.32 


and, 


Pr = P/De 
= 150/50.5 
Pe = 2.97 
Sclect Fig. 3 to obtain: 
Z = 0.673 


Nomenclature 


Absolute pressure 
Critical pressure 
Reduced pressure 

R_ Universal gas constant 
T Absolute temperature 
T. Critical temperature 

T, Reduced temperature 

v Volume 

v,’ Pseudo reduced volume 
Z  Compressibility factor 
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. Production Area 


By poss line 


@ Pitched pipeline drains when not 


in use—increases safety. 


@ Breather line helps keep system dry 
—decreases corrosion. 


F. J. HENDEL and H. B. PATEMAN 


serS of a chemical oldtimer like sulfuric acid 
U still face probleins in managing the corrosive 
stuff. Take the Rheem Manufacturing Co. for in- 
stance. Its steel and brass pickling plant in Burling- 
ton, N. J., requires 50-100 tons of concentrated acid 
weekly to supply pickling machines and adjust alka- 
line wastes. ‘The problem was initially this: how to 
move the acid safely with minimum corrosion and 
cost through a half-mile-long recirculation pipe con- 
necting storage vessels with pickling and measuring 
tanks. 


F, J. HENDEL is a chemical and process engineer 
with Wigton-Abbott Corporation, Newark, N. J. 
H. B. PareMan is a project engineer with Wigton- 
Abbott. 
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An extensive distribution setup 
with some noteworthy features was 
installed by the Wigton-Abbott Corp. 
to meet Rheem’s need. 


Breather System 


Economy dictated the use of 
straight carbon steel for tank and pip- 
ing construction, satisfactory for con- 
tact with sulfuric acid of better than 
60 deg. Be. Keeping the acid concen- 
tration above that minimum is im- 
portant, then, and here’s how one of 
the design features, the “breather” 
system, helps prevent dilution of the 
very hygroscopic acid by atmospheric 
moisture. 

A li-in. pipeline, located a few 
feet above the acid distribiution line 
and parallelling its course around the 
plant, is interconnected with the stor- 
age tanks, measuring tanks and recircu- 
lation line. Thus is a common vent 
afforded to all equipment; internal 
air which is displaced when filling 
storage vessels or pumping to pickling 
areas can move, or breathe, freely 
throughout the system. Because the 
only vent to the atmosphere for the 
entire system is through single out- 
lets (open, down-curved, 2-in. pipes) 
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JUMP-OVER between acid and breather lines smooths out pressure in system. 


on each storage tank, intrusion of wet 
air from within, due to emptying of 
vessels and to air temperature changes, 
is limited. And, since sulfuric ‘acid, 
itself a good desiccant, traps any mois- 
ture entering the storage tanks, the 
air in the system remains dry. 

Overflow lines leading from meas- 
uring tanks to the pickling machines 
below are provided with seals—goose- 
necks filled with sulfuric acid—to pre- 
vent moist air entry. Measuring ves- 
sels aré filled initially to the very top 
so that acid will overflow through the 
seal and restore any sulfuric which 
may have been blown out during rapid 
filling. 

So, even under the most adverse 
conditions, dilution of acid via moist 
air action in the storage area will occur 
only slowly. However, during a lengthy 
shutdown period when there is no 
movement of acid from the storage 
area, tank corrosion could occur at 
the surface level of the acid where a 
diluted layer has gradually formed. 
To preclude this happening, the opera- 
tors mix the acid in the storage vessels 
from time to time by pump recircula- 
tion. 

Carbon steel was judged inadequate, 


on the other hand, for valves and 
pumps because their construction 
makes them more vulnerable to cor- 
rosion—acid leaking around pump 
shafts and valve stems may be diluted 
by rain or moisture from the air. A 
special austenitic stainless steel con- 
taining high percentages of nickel 
(24-30) and chromium (19-21) and 
low carbon content (0.07 percent) 
was selected. 


Safety Measures 


Pumping of acid for refilling meas- 
uring tanks and pickling machines 
is limited to weekends when the metal 
plant is down. Valves in the return 
line to the storage vessels are kept 
open so that the fluid recirculates 
freely with no unnecessary pressure 
buildup. 

The recirculation line is pitched so 
that after pumping is finished any 
acid remaining in the piping drains 
back to the storage area by gravity 
(see the highest point in the line as 
indicated on the flow sheet). 

This pumping schedule and piping 
arrangement keeps the overhead acid 
line in the production area empty 
when hundreds of operators are work- 
ing in the metal plant. 

Should the production area require 
acid on weekdays provision was made 
to accelerate draining of the distribu- 
tion line after delivery. A bypass 
valve and line (see flowsheet) permit 
the pumps to reverse flow in the line 
and so empty its contents quickly. 


Pumping Features 


The pumps located beneath the 
storage tanks and used for moving 
sulfuric acid to production areas also 
serve to unload acid from tank cars. 
Enough acid for priming is available 
from suction lines and storage tanks 
to enable the pumps to pull from 
the tank car; compressed air discharge 
with its possible hazard is necessary 
only when storage vessels are empty. 

Total dynamic head of the pumps 
is much less in the unloading opera- 
tion than when propelling sulfuric 
acid to pickling and measuring tanks. 
To avoid pumping against this greatly 
reduced head—motor injury at higher 
horsepower requirements—the  dis- 
charge piping leading to the storage 
tanks was made of reduced diameter 
(1 in.). 


July 1954—Cwemicat ENGINEERING 


Acid 4 
‘ 
4 i 
i 
| 
> 
i 
| 


Lubricat 


Written for plant engineers, this report will help you solve the 


ion 


many 


unique problems encountered in the lubrication of chemical equipment. 


R. W. CLARK, J. H. FULLER and J. A. GLEBER 


The chemical industry today is in- 
tensively competitive in its striving 
to supply products at the lowest 
dollar cost. All factors that contribute 
to this must be fully exploited and 
lubrication is certainly one of the most 
important of these. 


Crark, Fuvver and J2KE 
Gueser are all in the Engineering 
Service Division of the Engineering 
Department, E. I. duPont de Nemours 
& Co., Newark, Del. Their special 
duties are to advise on plant lubrica- 
tion problems and needs throughout 
the Du Pont organization. 


An intelligent, well-planned lubrica- 
tion program will save you money in 
at least three areas: lubricant costs, 
application costs and general main- 
tenance costs. The continuing inspec- 
tion provided will ferret out incipient 
failures, thus minimizing unexpected 
major shut-downs. 

But chemical plants employ a great 
multitude of equipment types and 
designs. To simplify this situation, 
the authors have broken these down 
into their basic machine components 
—bearings, gears, drive chains and 
sliding surfaces. Thus you can take 
the information discussed and apply 
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it immediately to just about any piece 
of machinery in your plant, regard- 
less of its complexity or size. 

To further help you recognize and 
solve the unique chemical and me- 
chanical problems involved in chem- 
ical equipment lubrication, there’s a 
brief but practical section on the ways 
lubricants function to cut down fric- 
tion. This is supplemented by a more 
detailed discussion of just what lubri- 
cants are available to industry today, 
what’s being done to make them 
more effective and how you can choose 
the best ones for your particular lubri- 
cation needs. 


4 
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LUBRICATION ... 


FULL FLUID FILM of lubricant means 
minimum contact between bearing surfaces. 


BOUNDARY LUBRICATION often re- 
sults from improper design sacrifices. 


How Lubricants Work in Your Equipment 


Knowing the ways a lubricant functions will aid you 
in setting up a more economical lubrication program. 


Lubricants have one basic purpose, 
to reduce friction by keeping moving 
surfaces separated. Without friction 
reduction, it would be impossible to 
obtain motion between two objects. 
And in accomplishing their objective, 
lubricants also reduce wear and dam- 
age to the rubbing surfaces and mini- 
mize power loss and heat generation. 

Degree of surface separation is ap- 
proximately inversely proportional to 
the amount of friction, except in those 
cases where unusually thick oil films 
develop between the surfaces. Also, 
the amount of separation obtained 
between the two moving surfaces 
defines the type of lubrication. There 
are three recognized types: 

¢ Hydrodynamic or full-fluid film 
lubrication—Complete separation of 
the surfaces by the lubricant; no con- 
tact between the surfaces except on 
starting or stopping. 

¢ Boundary lubrication—Oil film 
is incomplete; surfaces are apt to come 
in contact’ 

¢ Dry lubrication—No film pres- 
ent to separate the surfaces; contact 
between them is very intimate. 


Full-Fluid Film 


In hydrodynamic lubrication a pres- 
surized film of oil forms when there 
is relative movement between two 
surfaces, such as in a journal bearing 
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(above). Fluid, due to its viscosity 
and adherence to the bearing surfaces, 
is forced into the clearance space and 
tends to build up positive pressure. 
This pressure then separates the sur- 
faces, which ride on the lubricant film. 
The thickness of the oil wedge 
formed in a bearing is a function of 
viscosity, speed and load. Film thick- 
ness and pressure developed on the 
loaded side can be so great that exces- 
sive wear results on the unloaded side 
if there is no pressure relief. Full-fluid 
film lubrication can, of course, be 
formed between sliding surfaces, too. 
In a_ well-designed full-fluid film 
iubricated bearing, the coefficient of 
friction is of the order of 0.001 to 
0.01. Such bearings are practically in- 
destructible—large steam turbine bear- 
ings, for example, run for years. 
More consideration should be given 
to the use of this type of lubrication 
in our present-day machines. Admtt- 
tedly, a well-designed bearing for 
hydrodynamic film lubrication can be 
expensive. But the life factor, com- 
pared to that of other types of bear- 
ings, is extremely high and_ nearly 
always justifies the extra cost. 


Boundary Lubrication 


This is closely related to full-fluid 
film lubrication. Usually it is the result 
of design sacrifices or improper basic 


design, where a full-fluid film cannot 
be developed to keep the bearing sur- 
faces completely separated. 

Three main factors cause boundary 
lubrication: oil viscosity is too low, 
load is too heavy or the speed is too 
slow. It all adds up to lack of film 
thickness and pressure sufficient to 
support the bearing load. As a result, 
metal-to-metal contact of the bearing 
surfaces occurs. 

Complete correction of these condi- 
tions is not possible unless a change 
in design is made. But by using proper 
lubricant additives, such as oiliness 
and extreme pressure agents, wear and 
friction can be reduced to accepted 
limits under boundary conditions (see 
page 216). 

Remember, however, that boundary 
lubrication should be avoided when- 
ever possible since it cannot be com- 
pletely eliminated by the use of addi- 
tives, only alleviated. It is best to 
attempt, through proper design, to 
have full-fluid film lubrication in all 
bearings. 


Briton Opens Way to 
Hydrodynamic Theory 


The behavior of oil in a journal bear- 
ing was first noted by Beauchamp 
‘Tower of England in experiments on 
railroad journals. Attempting to de- 
termine the method of reducing the 
very rapid wear rate of bearings in serv- 
ice, he used a journal with a loaded 
bearing placed in the upper half, such 
as are still in use today. The bottom 
portion of the journal ran in an oil 
bath. 

He first attempted to introduce extra 
oil in the top half of the bearing by 
drilling a hole in the upper shell. When 
the journal came up to speed, however, 
the oil came up through this drilled 
hole, As Tower attempted to stem the 
flow with a cork, he found that the 
cork was blown from the hole as the 
journal speed increased, indicating that 
a positive pressure of oil was building 
up between the journal and the bearing. 

This pointed the way toward recog- 
nition of full-fluid film lubrication and 
opened the door to Reynolds’ classic 
mathematical analysis of the perform- 
ance of oil in a bearing. The hydro- 
dynamic theory resulted. 
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Dry Film Lubrication 


Here there is no fluid or unctuous 
type of material available to assist in 
separating the rubbing surfaces. Dry 
lubrication is found where no lubri- 
cant can be tolerated or where a lubri- 
cant would not stay on the surfaces 
if it were present, such as in some 
dryers, kilns and other specialized 
chemical equipment. 

Very little can be done to hold 
down the rapid wear rate and exceed- 
ingly high friction encountered in dry 
lubrication. But in general, always use 


dissimilar materials or materials of 
different hardness. It’s better to have 
one metal or material actually shear at 
the surface under dry lubricating con- 
ditions, rather than have both of them 
shear, such as would be the case if 
they were the same material or hard- 
ness. 

Much work has been done recently 
on this problem and many techniques 
are being evolved for conditions where 
it is necessary to operate without lubri- 
cants. These include the use of unique 
bearing materials, as well as dry lubri- 
cants that can withstand higher tem- 


Many Lubricants Are Available to the Chemical Industry 


To pick the best you'll need a working knowledge 
of them all: oils, greases, solids and synthetics. 


Before getting into the lubrication 
requirements of the chemical industry, 
let’s take a look at the many com- 
pounds available to industry and at 
what makes them good—or not so 
good—for various applications. 

The vast majority of lubricants, of 
course, come from crude petroleum, 
made by natural conversion from sea, 
animal and vegetable deposits. And 
since the raw materials were not the 
same in each location, it’s not sur- 
prising that crude oils from different 
wells are quite different and that lubri- 
cating oils made from these crudes 
have different properties. 

Before it’s refined, crude oil is gen- 
erally a dark brown syrupy liquid, a 
complicated mixture of compounds. 
It actually contains materials ranging 
from light gas to heavy asphalt. The 
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first step in refining, therefore, con- 
sists of separating each product by 
distillation. 

Lubricating oils and greases are 
manufactured from the fraction that 
boils higher than gasoline and gas oils, 
but lower than residual fuels. As they 
come from the fractionating tower, 
these stocks contain waxes, asphalts 
and other undesirable material and 
need additional refining. Treatment 
given each oil depends on the source 
of the crude oil and on the intended 
service of the finished lubricants. 

Three methods are used to purify 
oils: treating with acids, with solvents 
and with clay. Although each of these 
processes uses different chemicals, all 
purify by removing materials of poor 
quality. 

Lubricating oils can be further im- 


LUBRICATION 


peratures than fluid or grease type 
materials (see page 219). Such prod- 
ucts are a great help in reducing and 
preventing material damage when you 
have to use dry lubrication. 


Which Type Do You Have? 


The role of friction in lubrication 
and its relationship to the other fac- 
tors involved can be summarized by 
a diagram similar to that used in the 
study of fluid flow. When the problem 
of friction in a bearing is attacked by 
dimensional analysis we find that the 
coefficient of friction is a function of 
a dimensionless parameter, ZN/P— 
where Z represents viscosity, N is 
speed and P is unit load. 

This relationship (left) deter- 
mines the type of lubrication encoun- 
tered. When ZN/P values are greater 
than at point B, a full-fluid film de- 
velops. In the region between A and 
B, partial boundary lubrication exists. 
Lower than A, you have boundary 
conditions approaching dry film lubri- 
cation. The diagram will be discussed 
later as a useful tool for combating 
friction in operating mechanisms (see 
page 220). 


proved by adding chemicals to, rathcx 
than removing materials from, the oil. 
Such chemicals are called additives 
and are normally employed on the 
basis of one or more of the following 
considerations: 

¢ To impart properties not inher- 
ent to petroleum oil. 

¢ To extend or accentuate char- 
acteristics of the lubricating oil. 

¢ To replace useful components 
of lubricating oil fractions removed 
in refining processes. 

¢ To obtain desired properties 
more economically than could norm- 
ally be achieved by existing refining 
processes. 

For details on the various types of 

additives available and how they work, 
see page 216. 


Lubricating Oils 


In discussing lubricating oils from 
the practical standpoint, two factors 
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are of extreme importance: viscosity 
and quality. 

Viscosity is the internal fricton of 
the liquid which causes it to resist 
instantaneous change of shape. It’s 
measured in this country by timing 
the period it takes to empty a meas- 
ured quantity of oil through a standard 
size hole at a specific temperature— 
generally 100 or 210 deg. F. All oils 
will have different values at these 
temperatures because petroleum oils 
“thin out” as temperature is raised. 
At higher temperatures, therefore, the 
oil will flow out of the standard con- 
tainer much more rapidly, giving a 
lower viscosity in seconds. 

The actual units of viscosity in gen- 
eral use in industrial lubrication are 
Saybolt Universal Seconds (SUS). 
Knowing the specific gravity, you can 
convert these units to absolute viscos- 
ity—which may be required in calcu- 
lation of bearing performance. 


High VI Is Important 


The term viscosity index, generally 
called VI, is used by lubrication engi- 
neers as a measure of relative change 
of viscosity with temperature for any 
given oil. Viscosity of oil from some 
crudes will change rapidly with tem- 
perature, whereas that of oils from 
other crudes will change more slowly. 

Some years ago an empirical scale 
was set up to grade the then best and 
poorest oils in regard to this change. 
The one having the largest change 
was given a viscosity index of 0 and 
the one with the least change was 
given a viscosity index of 100. 

Since paraffin base oils usually 
change the least, higher index oils are 
generally said to be of this type. 
Similarly, asphaltic base or naphthenic 
oils have the greatest change of viscos- 
ity with temperature and the low VI 
oils are generally classed as such. The 
change in viscosity with temperature 
and the difference in rate of change 
of two oils with different VI are 
shown in the chart at left. 


What Makes Quality? 


The term “quality of lubricating 
oils” does not refer to any one prop- 
erty. In different applications it’s, 
judged in different ways. For example, 
a bearing operated over an extremely 
wide temperature range needs a lubri- 
cant with a high viscosity index. A 


lubricant used for extremely long 
periods of time at high temperatures 
requires resistance to formation of 
gums, varnishes and sludges. A lubri- 
cant subject to severe water contamina: 
tion in a circulating oil system must 
allow water to separate out readily or 
rust will ensue. 

Therefore, in talking about quality, 
several individual properties of oil 
must be considered—each more im- 
portant in certain applications than 
others. Let’s begin by looking at what 
happens to an oil when it’s exposed 
to a fairly high temperature for a long 
period of time. This condition is fre- 
quently met in the chemical industry 
in steam turbines, dryer roll bearings 
and internal combustion engines, to 
name only a few. 

When oil is in contact with air at 
high temperatures, it oxidizes. The 
chemicals formed are acidic in nature 
and react with more oxygen to form 
varnish, gum and sludge. When this 
happens the oil becomes corrosive to 
a certain extent and may react with 
the bearing metals. Also, viscosity of 
the oil increases and deposits are 
formed on all parts of the lubricating 
system. 

The rate at which an oil oxidizes 
depends on two factors. The most 
important is the operating tempera- 
ture, since the higher the temperature 
the more rapid the oxidation. As a 
tule of thumb, the rate of oxidation 
doubles with every 18 deg. F. tem- 
perature increase. This change in 
oxidation rate brings out the import- 
ance of frequent oil changes in hot- 
running equipment. 

The other major factor influencing 
the life of a lubricant is the metal or 
metals present in the lubricating sys- 
tem, Copper, copper alloys and lead 
are the worst actors in this respect, 
since they serve as catalysts for the 
oxidizing process. 


Stop Rusting 


Another feature of lubricating. oils 
that’s part of quality is the ability to 
prevent rusting when water finds its 
way into the oil. Tests show that the 
degree of protection provided by differ- 
ent mineral oils is not the same and, 
generally speaking, the more highly 
refined the oil the less protection it 
gives. This is probably because some 
of the natural rust preventives are 
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removed from the oil in refining opera- 
tions. 

To meet this contingency, refiners 
generally improve rust preventive prop- 
erties in highly refined oils by adding 
chemicals called rust inhibitors. It is 
good practice to use rust inhibited oil 
whenever it is possible for water to 
get into the lubrication system. 

Other quality features of lubricants 
are pour point, flash point and color. 
The pour point is the lowest tempera- 
ture at which an oil will flow. It is 
important for equipment operating at 
very low temperatures, especially if 
the lubricant is supplied in either 
drip feed, wick feed or bottle oilers. 
Flash point is not a critical feature 
since operating temperatures seldom 
approach that temperature in the 
chemical industry. 

Color is important in the case of 
certain light petroleum fractions, par- 
ticularly products used in dry cleaning 
or textile equipment. Its chief signif- 
icance, as applied to the darker oils, 
is that it is a generally accepted index 
of uniformity of a given grade or 
brand. However, in these oils, color 
cannot in any way be related to per- 
formance characteristics of the oil as 
a lubricant. 


Wetting Oils 

Proper lubrication of steam cylin- 
ders requires careful choice of lubri- 
cant and close attention to its applica- 
tion. This is because temperatures are 
high, speeds are often low, motion is 
reversing and moisture is usually 
present. 

High temperature reduces oil viscos- 
ity and moisture tends to displace the 
lubricating film from the cylinder 
walls. To combat these conditions, a 
high viscosity oil compounded with a 
small percentage of vegetable or 
animal oils must be used. Compound- 
ing makes the oil “wet” and adhere 
to the walls and thus resist the wash- 
ing effect of wet steam. 

Where superheated steam is used 
and moisture is not a problem, a high 
viscosity non-compounded oil, such as 
a solvent refined bright stock,, is norm- 
ally recommended. The fact that fatty 
oils deteriorate more rapidly at high 
temperatures and do not separate 
readily from condensate adds to the 
desirability of the straight mineral oil 
in many process applications. 


Lubricating Greases 


Grease is a semi-solid material, com- 
bining a fluid lubricant with a thicken- 
ing agent, usually a soap. In making 
grease, the soap ingredients are mixed 
and heated in large kettles and oil is 
added with agitation. The mixture is 
then cooled at a controlled rate. There 
are many kinds of greases, some using 
petroleum oils, others synthetics. The 
general types used for average lubrica- 
tion requirements fall into four groups: 

Water resistant—having cal- 
cium or aluminum soap bases; for 
operating temperatures from below 0 
to 180 deg. F. 

¢ Water soluble—soda base; for 
applications above freezing to roughly 
400 deg. F. 

Multipurpose—water resistant 
types for both high and low tempera- 
ture applications. 

¢ Synthetic — using synthetic 
fluids in place of natural mineral oils. 


Calcium: Normal Temperatures 


Most calcium soap base is produced 
by saponification of a grease base, com- 
posed of whole fat, such as tallow or 
fatty acids, with lime and water. After 
the soap is made, lubricating oil is 
added slowly with the required amount 
of water to form the necessary emul- 
sion of soap and oil. The total amount 
of mineral oi) added determines the 
body or consistency of the finished 
grease, 

Assuming that only quality fats of 
the proper type and well-refined lubri- 
cating oils are used, the selection of a 
calcium base grease is governed by a 
few fundamentals, namely, tempera- 
ture at which the grease is to oper- 
ate, type of bearing, speed of the 
bearing, clearance, pressure and the 
frequency of relubrication. 

For normal requirements the vis- 
cosity of oil in a lubricating grease 
should be about the same as if straight 
oil were used. It must be kept in mind 
that the lubricating grease is really a 
jellied oil and it is actually: the oil 
that does most of the lubricating. 

The most important factor to re- 
member when selecting a calcium soap 
grease is that they are generally not 
safe to use for extended periods of time 
where the operating temperature may 
cause rapid loss of water content. The 
reason is simple. Calcium soap greases 
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Additives Make Lubricants—Here’s What They Can Do 


> Oiliness Agents—These are beneficial 
in lowering over-all power requirements. 
Their improved film strength permits 
use of lower viscosity oils with no re- 
duction of load carrying capacity. 

Early experiments on the capillary 
properties of various oils showed that 
superior lubricating properties of 
saponifiable oils were due to the pres- 
ence of small quantities of free fatty 
acids which were adsorbed on metallic 
surfaces. Soon after World War I a 
major oil company started marketing a 
motor oil containing oleic acid. 

But in the early 1930's, certain syn- 
thetic esters were shown to be as effec- 
tive as free fatty acids in reducing the 
coefficient of friction of mineral oils 
and were more stable to oxidation. Sev- 
eral additives of this type are used 
today. 
> Extreme Pressure Additives—These 
materials are used on heavy duty equip- 
ment where power transmitted through 
gear drives and bearings results in high 
unit loads, Under such severe operat- 
ing conditions straight mineral oils do 
not provide adequate film strength and 
the high squeezing pressure may rupture 
the film, causing metal-to-mctal con- 
tact and scored surfaces. 

Lead, sulfur, chlorine phos- 
phorus provide EP properties. Lead is 
usually added as an oil soluble soap. 
The others are introduced in the form 
of a number of chemical compounds 
that are soluble in lubricating oils. 

Many test machines are used to 
measure the load carrying capacity of 
EP lubricants. Some of the more famil- 
iar ones are: Timken, Falex, Almen and 
SAE machines. 
© Pour Point Depressants—Poor flow 
charx teristics of lube oils at low tem- 
peratures are usually caused by high 
wax content, Prior to 1930 the manu- 
facture of oils suitable for zero weather 
presented a very serious refining prob- 
lem. Naphthenic oils with inherently 
low pour points were undesirable be- 
cause of unfavorable viscosity-tempera- 
ture characteristics. Dewaxing of higher 
quality lube oils involved exorbitant 
refrigeration costs and often removed 
valuable lubricating components. 


The action of pour point depressants 
is unique. They do not prevent wax 
crystallization at low temperatures, but 
rather are apparently absorbed on the 
surfaces of small wax crystals as they 
form, preventing their growth and their 
being filled with oil. This prevents the 
formation of solid gel structures made 
up of a network of oil-filled wax crystals. 

Use of pour depressants in industrial 
oils permits outdoor equipment to be 
run with just one oil all year long. High 
viscosity index oils having low pour 
point are desirable for such applications 
as gear cases, ring-oiled bearings and 
circulating systems. 
Viscosity Index Improvers—Al] oils 
change in viscosity with temperature 
variations. The rate of change is de- 
fined by their viscosity index. By select- 
ing the proper crude source and refin- 
ing methods (see text), it’s possible to 
make lube oils with a VI as high as 
115. Oils of higher viscosity index are 
achieved by using additives known as 
VI improvers. These are of real value, 
not only in motor oils, but in hydraulic 
oils where favorable viscosity-tempera- 
ture characteristics are required. 
Oxidation Inhibitors—Deterioration 
due to oxidation is universal in petro- 
leum lubricating oils. In the early years 
only lightly refined oils were used. In 
most cases these were high viscosity oils 
with inherently good stability, since the 
natural inhibitors had not been re- 
moved. And since the service to which 
the lubricants were exposed was not par- 
ticularly severe, no urgent need existed 
for oxidation inhibitors. 

But as operating conditions became 
more severe and speeds increased, as in 
steam turbine lubrication, highly refined 
oils with added inhibitors became a 
must. Now many industrial oils con- 
tain oxidation inhibitors, including hy- 
draulic oils, spindle oils, transformer 
oils, circulating oils and instrument oi's. 
Oxidation irhibitors are also used ‘in 
grease compositions, especially those 
for antifriction bearing applications. 
> Corrosion Inhibitors—This term can 
tefer to two distinct types of inhibitors 
designed to perform widely different 
functions. The first class might be more 


correctly named rust inhibitors and are 
added to oils used in circulating systems 
of turbines, hydraulic systems and ma- 
chine tools where rusting of steel pipes, 
sumps and bearing houses must be pre- 
vented. The other type are those used 
in crank-case oils to minimize corrosion 
of bearing metals. 

Considerable difficulty has been ex- 
perienced from corrosion of cadmium- 
silver and copper-lead bearings in in- 
ternal combustion engines. ‘Iwo ap- 
proaches to the solution of this problem 
have been taken. In one, oxidation in- 
hibitors are added to prevent formation 
of acidic decomposition products which 
attack the sensitive bearing materials. 
In the other, bearing corrosion in- 
hibitors are used to passivate the action 
of the acidic products. Many times 
these properties are combined in one 
product. 
> Detergent-Type Additives—These may 
generally be though of as chemical com- 
pounds added to oil to keep unburned 
carbon particles and other contaminants 
from depositing on various engine parts. 
By keeping them in suspension, it is 
possible to draw off the undesirable ma- 
terial with each oil drain. 
> Tackiness Agents—Increasing the co- 
hesiveness of a lubricant reduces drip 
and spatter, minimizes waste. ‘This 
property, often referred to as tackiness, 
is important in service conditions where 
the lubricant is not mechanically held 
in or returned to the bearing. 

The action of such agents is to pro- 

duce an adhesive oil film on the journal 
and bearing metal surfaces. ‘This acts 
directly to hold the oil on the metal 
and retards oil leakage. Such additives 
are also used in chassis lubricants and 
other pressure-applied greases, particu- 
larly those subjected to severe shock 
loads. 
P Antifoam Agents—In lubricants de- 
signed specifically for gear case systems, 
hydraulic and other circulating systems, 
there exists the possibility of foaming, 
either because of extreme pressure 
agents or oxidation products present in 
the oil. Fortunately this can be virtu- 
ally eliminated by using as little as 
0.005 percent additive. 
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TWO STRAND rope-like calcium tallowate typifies cup greases. 


are a mechanical mixture of soap, oils 
and water. At elevated temperatures 
water tends to evaporate, allowing the 
oil to separate readily and bleed away 
from the bearing. This leaves a heavy, 
sticky mass of soap that soon causes 
difficulty, especially in antifriction 
bearings. 

Calcium base greases are of assist- 
ance when a lubricant is required for 
temperatures from about freezing to 
well below 0 deg. F. In selecting a 
calcium grease for low temperature 
lubrication, viscosity, viscosity index 
and pour point of the oil used are ex- 
tremely important. 


Aluminum Base Might Gel 


Aluminum soap greases are very 
similar to calcium soap greases in their 
general structure, physical characteris- 
tics and uses. However, care must be 
taken when aluminum base greases 
are used over an extended period of 
time near their melting point and then 
allowed to cool quickly, as on shutting 
down. When cooled rapidly they have 
a tendency to set up in a stiff gel struc- 
ture that will no longer wet metal sur- 
faces. Loss of lubricating value results. 
This can be overcome by frequent 
periods of relubrication. 


Soda Base for Heat 

Normal soda base greases are some- 
times called sponge or fiber greases. 
Like calcium greases, they are made 
from whole fats or fatty acids, water 
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and lubricating oils. But caustic soda 
is used instead of lime. 

Soda grease is different from calcium 
grease in that it is more nearly a col- 
loidal mixture of soap and oil and 
does not depend entirely on its water 
content to maintain a gel structure. 
In fact, an excess of water generally 
causes the grease to become soft and 
lose its normal consistency under oper- 
ating or storage conditions. 

The general outline for selecting a 
calcium grease can be closely followed 
for soda greases, with the exception 
that the latter are not so desirable at 
temperatures below freezing. They 
do give satisfactory lubrication at tem 
peratures up to about 400 deg. I’., but 
should always be questioned when 
used in contact with water or steam. 

Another factor to take into con- 
sideration in the selection of a soda 
base grease is the general structural 
appearance, whether a short, buttery 
type or a long, stringy, fibrous type. 
Short, buttery fibers are usually more 
desirable for antifriction bearings, and 
for general sleeve bearing lubrication. 
In application such as flexible coup- 
lings and universal joints, where throw- 
off due to centrifugal force is a factor, 
longer fibers are better because they 
tend to wind around the moving part 
and resist throw-off. 


One Grease: Many Uses 


The newer multipurpose greases be- 
ing marketed today are produced 
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bers split into fibrils when worked. 


mostly from barium and lithium soaps. 
The barium soap greases have gen- 
erally short fibers, high water resist- 
ance and a melting point ranging 
above 400 deg. F. The fact that this 
grease has very little breakdown when 
worked puts it in the class of multi- 
purpose grease. 

The high temperature character- 
istics of barium grease are due to the 
fact that it does not have a sharp 
melting or dropping point. It merely 
thins out to a homogeneous fluid 
lubricant at elevated temperatures. 

Lithium soap greases are similar in 
utility to barium greases, but differ in 
appearance and some general char- 
acteristics. They are smooth and but 
tery like the calcium greases, but melt 
above 300 deg. F. Their low tempera- 
ture characteristics are somewhat 
superior to barium. However, water 
resistance is not as guvod as with 
barium greases, falling somewhere be- 
tween calcium and soda greases. 


Not Only Soap and Oil 


Inorganic thickening agents with 
many desirable properties are also 
being used in grease making. Such 
greases boast high dropping points 
and show little change in body over 
a wide temperature range. Criticisms 
leveled at these materials are their 
relatively high cost and the tendency 
of some to lose structure when opera- 
ting under high shear at room tem- 
perature, 
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Perhaps the newest developments in 
lubricating greases are the so-called 
synthetics. These products are pro- 
duced by using normal type soaps, 
but substituting synthetic types of 
hydrocarbons for normal mineral oils. 
If your plant problem is one of wide 
temperature variations, rapid oxida- 
ton, gumming, etc. the synthetic 
products would be of great interest, 
even though cost at present is much 
higher than for normal greases. 


What to Look For 


The two most important physical 
characteristics of a grease are pene- 
tration and dropping point. Penetra- 
tion indicates the consistency or hard- 
ness of a grease and is generally ex- 
pressed by the depth to which a 
standard cone-shaped weight will pene- 
trate the grease under prescribed con- 
ditions. The lighter the grease the 
higher the depth of penetration and 
thus the higher the penetration num- 
ber. 


Grease Grade and Penetration 


NLGI Grade* Hardness Penetration 
0 Very soft 350-385 
1 Soft 310-340 
2 Medium soft 
3 Medium 220-250 
a4 Hard 175-205 


*National Lubricating Grease Institute. 


The “worked” penetration of a 
grease gives an indication of its ten- 
dency to leak or drip from a bearing or 
its ability to flow under pressure in 
feed lines. 

ASTM dropping point is the tem- 
perature at which the grease passes 
from a semi-solid to a liquid state. It 
is a qualitative indication of the heat 
resistance of a grease in applications 
where a semi-solid lubricant is_re- 
quired. 


Typical Dropping Point Ranges 


Grease Base 

Caicium...... 160-210 
275-350 
Lithium. . 350-400 
Inorganic filler. . Over 500 


Synthetic Lubricants 


Due to certain superior properties, 
synthetic lubricants have gained wide- 
spread and justified interest in recent 
years. They can be broken down into 
several general types: silicones, poly- 
alkylene glycols, diesters, organic chlo- 
rine compounds and polymer oils. 
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Silicones Have Many Uses 


There is an increasing demand in 
the chemical industry for lubricants 
in applications where conventional oils 
have proven unsatisfactory. Silicone 
oils have come into their own because 
of such attractive characteristics as 
small change of viscosity with tempera- 
ture, high temperature stability, low 
pour point, chemical inertness, good 
electrical properties and resistance to 
shear breakdown. 

The behavior of the silicone greases 
under shear is similar to that of most 
organic greases. At low shear rates, 
the amount and type of soap is most 
important, whereas at high rates 
of shear, consistency is determined 
largely by the oil. 

Functional tests indicate that sil- 
icone lubricants have good lubricating 
properties in either sliding or rolling 
friction, between plain or chrome- 
plated carbon steel and aluminum, 
brass, copper, copper-lead, bronze and 
tin-base babbitt. At elevated tempera- 
tures, silicone fluids are definitely 
superior to petroleum oils as lubricants 
with the metal combinations listed 
above. Where two ferrous metal sur- 
faces must be lubricated, silicone fluids 
or greases are not satisfactory under 
heavy loads because boundary lubrica- 
tion is apt to occur. 

Silicone lubricants have long life 
in antifriction bearings operating at 
relatively high speeds under normal 
loads at temperatures from -100 to 
375 deg. F. If bearings are relubricated 
regularly, the operating temperature 
can be increased to above 500 deg. F. 

Note though, that in those tem- 
perature ranges where petroleum prod- 
ucts can be used, their performance 
is generally better than that of the 
silicone lubricants. The latter are most 
useful where organic oils and greases 
stiffen at low temperatures, break 
down in corrosive atmospheres, bleed, 
evaporate or form gums at high tem- 
peratures. ' 


Polyalkylene, Glycols Take Heat 


In chemical plants, lubricating prob- 
lems involving high temperatures are 
probably the most difficult to solve 
with conventional lubricants. Poly- 
alkylene glycol lubricants offer two 
outstanding characteristics for such 
service: they tend to be somewhat 
more stable at elevated temperatures; 


and when they do undergo thermal 
decomposition resultant products are 
either similar to the original lubricant 
or are volatile and pass off without 
leaving tar or carbonaceous residue. 

Besides high-temperature applica- 
tions, these materials have found use 
in compressor, vacuum pump and in- 
ternal combustion engine lubrication, 
and also as hydraulic fluids. 


Chlorinated Organics Resist Fire 


These materials are usually chlo- 
rinated biphenyls or polyphenyls and 
possess unique properties that enable 
them to fill requirements not met by 
other materials. They are soluble in 
most common organic solvents, thin- 
ners and oils, and are insoluble in 
water, glycerin and the glycols. They 
are all heavier than water. 

Their excellent electrical properties, 
fire resistance and inertness have made 
them useful as non-flammable hydrau- 
lic media, high-temperature and high- 
pressure lubricants, sealing compounds 
and protective coatings. In the chem- 
ical industry they have found partic- 
ular acceptance as high-pressure air 
compressor lubricants and as packing 
lubricants in pumps handling chlo- 
trinated products. 


Polybutenes Burn Off Easily 


These synthetic polymers are ob- 
tained by catalytic polymerization of 
normal and branch chain _butenes. 
They are pale colored, chemically inert 
liquids of high viscosity and tackiness. 

There are many applications for 
the polybutenes, either by themselves 
or combined with other materials. 
They produce a modifying effect and 
are used mostly in the manufacture 
of special industrial greases and gear 
lubricants, but also as viscosity im- 
provers for lubricating oils. 

They have been used, too, as lubri- 
cants in high temperature antifriction 
bearings where ay ordinary lubricant 
would decompose. The polybutenes, 
instead of leaving a charred deposit, 
burn off and leave no residue. 


Low Pour for Diesters 


At the present time the diesters are 
enjoying a large volume usage among 
the synthetics. This is because a num- 
ber of them have been produced with 
a combination of properties desirable 
in low-temperature applications. The 
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most promising have pour points 
ranging from -40 to lower than -100 
deg. F. 

In general, the use of the more 
expensive synthetic lubricants is pred- 
icated on the basis of either superior 
high-temperature properties, superior 
low-temperature properties or excep- 
tional lubricating value at normal tem- 
peratures. So far they have been used 
principally as instrument oils, hydrau- 
lic oils and in low-temperature greases. 


Solid Lubricants 


In man’s search for a better lubri- 
cant, several solids such as graphite, 
mica, salt, zinc oxide and molybdenum 
disulfide, have been found to possess 
lubricating properties. The three most 
common materials, natural graphite, 
synthetic (electric furnace) graphite 
and molybdenum disulfide will be 
discussed here. 

¢ Natural graphite is a dry lus- 
trous mineral used either alone or 
mixed with oil or grease. It has been 
used in the manufacture of oil-less 
bearings, as a paste, in solid rods or 
combined with powdered metals. 

e Synthetic graphite is manufac- 
tured in electric furnaces from anthra- 
cite coal and petroleum coke. It is a 
soft, greasy substance, almost chem- 
ically pure, and its structure is iden- 
tical to that of natural graphite. The 
fundamental difference is in particle 
size, with synthetic graphite falling 
in the colloidal range. It can be used 
dry or mixed with water, mineral or 
synthetic oils, or other carriers. 

¢ Molybdenum disulfide closely 
resembles graphite in structure, but 
is twice as dense. Like graphite, it 
forms oriented layers on the surfaces 
that slide easily over each other. 
Molybdenum disulfide is a good high- 
temperature lubricant up to the point 
where oxidation takes place—about 
600 deg. F. 

Solid lubricants are most effectively, 
used where conventional lubricants 
are not suitable, such as on slow-speed 
equipment where an oil or grease film 
cannot be obtained or. where con- 
tamination may result through use 
of an oil or grease. A point to remem- 
ber about solid lubricants, though, is 
that they are worthless when added 
to an oil or grease if the oil or grease 
can do the job alone. 
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How to Lubricate Your Equipment 


Whether you have a pump or a kiln, a filter or a mixer, 
lubrication needs boil down to basic machine elements. 


No two chemical plants are exactly 
alike in regard to the manufacturing 
equipment they contain. There are 
almost unlimited numbers of proc- 
esses and plant layouts for making 
the same chemicals. A kiln can per- 
form the same function one place that 
a conveyor type dryer does in another. 
Or a gear type pump can handle the 
same material in one plant that a re- 
ciprocating pump does in another. 

The subject of lubrication can ,be 
simplified by classifying chemical 
manufacturing equipment into gen- 
eral categories, such as conveyors, 
crushers, mixers, dryers, etc. To further 
simplify, each piece of equipment is 
made up of basic machine elements 
that must be lubricated—bearings, 
gears, chains and sliding surfaces. 


Therefore, the problem of lubricating 
chemical plant equipment is one of 
lubricating basic machine elements in’ 


the adverse operating conditions found 


in chemical plants (see Table I). 


Plain Bearings 


Plain bearings are either cylindrically 
shaped to carry radial loads or flat 
surfaced and mounted perpendicular 
to a shaft to carry thrust loads. They 
are made of bronze, aluminum, silver, 
babbitt, plastics, ceramics, wood or 
carbon. 

Mounted concentric with shafts or 
journals, plain radial bearings carry 
the loads imposed on the shafts and 
accurately maintain the shaft location. 
The equipment designer is responsible 
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KX Ox 


for selecting the correct type—cither 
a rigid radial bearing that is con- 
strained and cannot move in its hous- 
ing or a self-aligning type that can 
move to accommodate shaft misalign- 
ment. Plain thrust bearings are the 
tapered land, step or tilting pad type. 


Oil Lubricated 
Metallic plain bearings are the most 
common plain surface bearings of con- 
cern to chemical plant lubrication 
engineers. They can be found on prac- 
tically any type of chemical manufac- 
turing equipment. But despite the 
many types of plain bearings in use, 
all use the same basic lubrication 
practices. The most influential operat- 
ing conditions are speed and tem- 
perature. Look at the ZN/P curve on 
page 213. As stated before, if the value 
of ZN/P for a plain bearing falls above 
point B the bearing is operating hydro- 
dynamically on a full-fluid film of oil. 
When V = viscosity in centipoises at 
the operating temperature, 

N = speed in rpm., 

P = load in Ib. per sq. in. of 
projected bearing area, 


typical design values for various types 
of bearings are: large industrial bear- 
ings—I15 and higher; small bore rigid 
bearings—5 to 10; very fine finish 
precision bearings—1 to 5. 

The ZN/P relation shows that at 
high speed a plain bearing will carry 
a much heavier load with the same 
viscosity oil than it will at a lower 
speed. As a result, light viscosity oils 
are used in plain bearings on turbines, 
spindles, centrifuges and other high- 
speed equipment. Heavier, high vis- 
cosity oils are required in the plain 
bearings of crushers and other low- 
speed equipment. 

In order to maintain the correct 


Characteristics of Metallic Plain Bearings 


Advantages Disadvantages 


Good for shock loads. * High starting friction. 
Very low coefficient of ¢ Plain radial bearings can- 
friction when operating on not take thrust loads. 

a hydrodynamic oil film. 

Quiet in operation. 

Low first cost. 

Seldom subject to fatigue 

failure. 


Table I11—Typical Oil 
Viscosities: Plain Bearings 


Sheft Speed, Oil Viscosity, 
Rpm. SUS at 100° F. 
Less than 50 2,500-3,500 
50-100 1,400-2,500 
100-500 800-1,400 
500-900 500-800 
900-1,800 “300 
1,800-3,600 150 
3,600-5,000 90 
Over 5,000 60 
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Table I—Typical Lubricated Equipment Components 
Geers 
un Ball oF Helical Drive Sliding 
Chemicel Plant Equipment Roller or Bevel Worm Open Chains Surfaces 
Asitators - 
Peddie... x x x 
Clarifiers and thickeners... 
Compressors 
Reciprocating x 
Conveyors 
Crushers 
Roll 
Hemmer mill 
Rod mill. . 
Pebble mill x 
Ball mill... x 
Coystallizers . x x x 
Dryers- 
Drum . x x x 
Mixers 
Pumps- 
oats Reciprocating.............. x x 
 & x x x 
Vecuum Pumps 
- 
e 
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ZN/P relationships, a higher viscosity 
oil must be used: 

¢ As operating temperatures in- 
crease and the lubricant become: 
thinner. 

¢ As load increases. 

e As speed decreases. 

The oil viscosity for a properly de- 
signed plain bearing can be selected 
on the ZN/P basis from Table II if 
the operating temperature is not ma- 
terially above 140 deg. F. When 
temperatures above this are encoun- 
tered a good general rule is to use an 
oil that will have a viscosity range, 
at the operating temperature, of 75 
to 100 SUS. 

When consistently higher tempera- 
tures are encountered—above 160 
deg. F.—a circulating oil system with 
an oil cooler is often used. To prop- 
erly protect the bearing these systems 
should also have a filter for removing 
oxidation products, water and sludge. 

When selecting a plain bearing oil, 
quality must be considered as well 
as viscosity. Use the guide shown in 
Table II. 


Grease Lubricated 

On large, slow-moving equipment, 
plain bearings are usually grease lubri- 
cated. Greases have considerably 
higher shear resistance than oils and 
therefore can support the higher loads 
and lower speeds encountered. Typical 
chemical plant equipment of this type 
includes crushers, mills, kilns, con- 
veyors, mixers and large filters. 

Soft, calcium base greases are usu- 
ally the best for plain bearings. 
NLGI No. 0 or No. 1 grades are the 
most widely used. These soft greases 
are preferable because they tend to 
cover the bearing surface, yet are sufh- 
ciently tacky to resist leaking out of 
the bearing. Chemical adhesive agents 
are sometimes used to impart addi- 
tional adhesion and cohesion. 

To mect production schedules, 
chemical plant equipment is often run 
above normal speeds and loads. In 
such cases plain bearings often fail. 
If there is not sufficient space to in- 
stall a larger size bearing, a change 
of the type of grease, usually to an 
extreme pressure grease, will often 
prevent trouble. One of the most 
common is a calcium base grease con- 
taining a mild EP additive, such as 
lead soap. 
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Since calcium base greases are usu- 
ally not stable at temperatures above 
150 deg. F., sodium base greases are 
usually recommended at temperatures 
up to 300 deg. F’. and mixed sodium- 
calcium base greases at temperatures 
up to 250 deg. F. Silicone greases 
are widely used in plain bearings 
operating at temperatures above 300 
deg. F. 

Selection of synthetic greases is 
based on one or more of the following 
factors: 

¢ Correct viscosity to operating 
temperature relationship. 

eLubricant does not adversely 
affect the product. 

¢ Product does 
affect the lubricant. 


not adversely 


Synthetic Fluid Lubricated 


There are some chemical operating 
conditions under which petroleum 
base oils cannot be used in plain bear- 
ings. One such is when temperatures 
are well above 200 deg. I’. Another 
is where process material and lubri- 
cant come in contact and the product 
either breaks down the petroleum or 
is contaminated by the oils. 


Table I11—Quality of Oils: 


Thrust beoring 


In general, though, petroleum oils 
are much preferred to synthetic fluids 
for plain bearing lubrication. They 
are much better surface wetting 
agents and have superior inherent 
lubricating qualities or “lubricity.” 
In addition, they are much less expen- 
sive. 


Water Lubricated 


Nonmetallic plain bearings are usu- 
ally lubricated by water or by the 
process fluid which the equipment is 
handling. When properly designed, 
these bearings give excellent service. 
In many instances they will function 
efficiently where an oil or grease lubri- 
cated metallic plain bearing could not 
be made to operate. 

One example is the submerged 
ceramic bearing of a vertical pump 
handling a water-like fluid that con 
tains a high concentration of abrasive 
particles (p. 222). In this instance, 
the bearing is made of sintered alu- 
minum oxide and the shaft is stel- 
lited. 

Nonmetallic plain bearings 
being used successfully where they 
are required to operate in aqueous 


are 


Plain Bearing Lubrication 


Name Type Additives . Remarks 
Machine or Naphthenic base None Cheapest. Good for straight-through service 
“squirt-can" where oil is retained in bearing for only 4 short 
time, Hes low Vi and poor resistance to oxide- 
tion. 
Quality Solvent refined ‘nixed Oxidation High VI and oxidation resistance. Good where 
industrial or paraffin base and corrosion bearings and gears are commonty lubricated 
inhibitors with the same oil. 
Turbine or Highly treated sol- Rust and oxide- High VI end oxidation resistance. Ordinarily 
hydraulic vent refined mixed or tion inhibitors gives best service and has longest life, 
naphthenic base (sometimes con- 
tain an antitoem 
agent) 
Refrigeration Dewaxed naphthenic None Used where bearing operates below 0 deg. F. 


and oil is in contect with « refrigerant. 


‘ 


OIL LUBRICATED plain bearings use light viscosity oils when run at high speed. 


solutions. Bearings made of glass 
fiber filled with Teflon* are being 
used in both concentrated and dilute 
nitric acid pumps and are actually 
lubricated by the acid. 

However, insufficient surface speed 
is a common stumbling block to suc- 
cessful operation of sleeve bearings 
lubricated with low viscosity fluids, 
such as water. These bearings are usu- 
ally made of rubber or phenolic 
resins and a surface speed of about 
500 ft. per min. or higher is necessary 


x Tetrafluoroethylene resin. 


SINTERED ALUMINUM OXIDE .. . 
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to generate sufficient shear resistance 
in the light fluid to carry a load. 


Nonlubricated 


Nylon is finding wide acceptance 
for use in nonlubricated plain bear- 
ings. Nylon sleeve bearings work ex- 
tremely well without any lubrication 
when loads are not too severe. This 
characteristic is very important in the 
manufacture of materials such as 
pharmaceuticals and textiles where the 
product must not be contaminated by 
oil or grease. Many of the sleeve 


NYLON with or without oil and... 


bearings on synthetic fiber manufac- 
turing equipment are now being made 
of nylon and operate efficiently with- 
out lubrication. 

Sleeve bearings made of glass fiber 
filled with Teflon are also being used 
in the same types of application as 
the nylon bearings. In addition to 
low coefficient of friction, Teflon has 
the important characteristic of chem- 
ical inertness. Thus these bearings 
are finding many uses in severe chem- 
ical service. 

Carbon or graphite bearings have 
been widely used in nonlubricated 
chemical plant service for several 
years. ‘These work well in operating 
conditions involving high speed and 
low loads. They are also used success- 
fully when immersed in water. 


Rolling Contact Bearings 


Rolling contact bearings are usually 
called antifriction bearings. This is 
a misnomer, though, since they are 
subject to the rolling friction of the 
balls or rollers on the races and to 
the sliding friction of the cages or 
spacers. 

Rolling elements can be either balls 
or rollers. Ball bearings are classified 
as deep groove, thrust, angular con- 
tact and self-aligning. Roller bearings 
are cylindrical, tapered and spherical. 


Oil Lubricated 

As in plain bearings, the most im- 
portant factors to be considered in 
the selection of an oil for rolling con- 
tact bearings are speed and tempera- 
ture. Table IV shows typical vis- 
cosities of ball and roller bearing oils. 

The table covers the condition of 
bath lubrication where the oil is re- 
tained in the bearing housing. If 


TEFLON outperform metals in some uses. 
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continuous temperatures above 200 
deg. F. are encountered, a circulating 
system with an oil cooler and filter 
should be used. When speed factors 
above 300,000 are encountered, oil 
is usually supplied as a mist. 

The types of oils normally used for 
ball and roller bearing lubrication are 
the same as those shown for plain 
bearings in Table III (page 221). 
Naphthenic base oils should be 
avoided for temperatures above 150 
deg. F., since they have low VI and 
poor oxidation resistance. 

The use of high VI, rust and oxi- 
dation inhibited turbine or hydraulic 
oils is recommended for long oil life 
and top bearing performance. In 
applications where bali or roller bear- 
ings and gears are lubricated by the 
same oil, quality industrial oils will 
give excellent service. 

Synthetic lubricants are applicable 
to ball and roller bearings in the same 
applications discussed for their use 
with plain bearings. 

These precautions should be taken 
in the operation of all oil lubricated 
bearings: 

¢ Use the lightest oil possible 
commensurate with operating condi- 
tions. 

¢ Use as little oil as possible. 
In a bath lubricated bearing the oil 
level should not be above the center 
of the lowest ball or roller. 

e Use a rust and oxidation in- 
hibited oil to protect the finely fin- 
ished bearing surfaces and to obtain 
maximum oil life. 

¢ Maintain seals adequately to 
keep oil in and dirt out. 


Grease Lubricated 


Grease is probably used more often 
than oil for lubricating ball and roller 
bearings in chemical plants. It can 
be used to lubricate spherical roller 
bearings having speed factors up to 
about 100,000. Other types of roller 
and ball bearings can be grease lubri- 
cated if the speed factor does not 
exceed 150,000. In higher ranges, oil 
must be used. 

Here are some rules for operating 
grease lubricated roller and ball bear- 
ings: 

¢Do not over-lubricate. The 
bearing housing should not be over 
one-third full of grease. 
* Keep grease clean and free of 
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ROLLING CONTACT bearings can be lubricated with oil (above) ease 
. or grease (below). 


LUBRICATION ... 


Oil vs. Grease 


The question often arises as to 
whether grease or oil should be used to 
lubricate bearings. Both can give satis- 
factory service. Here's what you should 
know to decide between them for any 
given application: 


¢ Grease lubricated bearings re- 
quire less frequent attention than those 
lubricated with oil because of the “stay- 
put” qualities of grease. This is par- 
ticularly important when bearings are 
located in relatively inaccessible loca- 
tions, such as elevator motors, hoists 
and cranes. The stay-put properties are 
also valuable because some lubrication 
will be provided even if the bearing is 
neglected for a considerable length of 
time. 


© Grease lubrication is preferred 
where freedom from dripping or spatter- 
ing is important from a housekeeping 
and product contamination standpoint. 


Grease frequently withstands 
cage severe operating conditions better than 
oe oil, High temperature for short periods 
es of time, extreme pressure, low speeds, 
See) reversals in rotation and shock loads im- 
pose severe demands on the lubricant. 
Straight mineral oi] cannot always lubri- 
cate properly under these conditions. 
¢ Since grease acts as a sealing 
ss medium and prevents materials from 
reaching the bearing surfaces, it is gen- 
erally preferred on machinery operating 
under dirty, dusty or wet conditions. 


¢ On the other side of the picture, 
grease does not form a complete lubri- 
ik cating film in all cases because of its 
yee heavier consistency. Also, the film of 
Se grease may have greater internal fric- 
tion than the proper viscosity of straight 
mineral oil. Grease, therefore, is not 
as adaptable as oil to high-speed service 
or to other conditions where the power 
consumed is important. 


Examples where oil is preferable are 
on steam turbine hearings, textile spin- 
dies and machine tools where lubricants 
can be circulated, Oil is also preferred 
where, in addition to lubrication, cool- 
ing action is required. 


Actually, oils and greases are net com- 
ae pletely interchangeable in equipment, 
either. With plain bearings, change of 
grooving is necessary. With antifriction 
bearings, certain modifications must be 
made to ensure that sealing will be ade- 
quate and that contamination cannot 
occur, 


contaminants before it is placed in 
the bearing. Grease guns should be 
filled by filler pumps so that the cover 
is not removed from the container. 

¢ Add fresh grease with the bear- 
ing housing drain plug open and the 
bearing running. The old grease will 
be drained out and the bearing will 
relieve itself of excess grease. 

Sodium base or mixed sodium- 
calcium base greases, having a NLGI 
No. 2 consistency, are the most 
widely used. Both types tend to re- 
duce rust and can withstand the 
mechanical agitation received in ball 
and roller bearings. Electric motor 
ball or roller bearings, which are re- 
quired to operate continuously for 
long periods of time, are almost uni- 
versally lubricated with sodium-cal- 
cium or soda base greases. 

Mixed base greases can be used in 
bearings operating at temperatures up 
to 250 deg. I’. Sodium base greases 
can be used up to 300 deg. F. Mixed 
base greases are fairly resistant to 
water, while sodium base greases are 
seldom used in bearings exposed to 
an appreciable amount of water. 

Straight calcium grease is not stable 
at high temperatures and the oil and 
soap tend to separate when subjected 
to mechanical agitation of a_high- 
speed ball or roller bearing. Because 
it is resistant to leaching by water, 
however, it is used in low-speed, low- 
temperature ball and roller bearings 
exposed to water. 


Lithium greases are being used suc- 
cessfully in ball or roller bearings 
which are required to operate over a 
wide temperature range. Barium base 
grease is used when bearings are oper- 
ating at very low speeds and at high 
temperatures ranging up to 300 deg. F. 

Strontium base grease works very 
well in ball and roller bearings ex- 
posed to steam and operating at high 
speed and temperatures up to 300 
deg. F. Silicone grease (silicone 
thickened with silica, lithium soap or 
carbon) is used in low-speed ball or 
roller bearings operating above 300 
deg. F. 


Sealed Bearings 


Self-sealed ball bearings have many 
applications in chemical plant equip- 
ment. They are advantageous in that 
the lubricant is sealed in the bearing 
and dirt is effectively kept out. In- 
accesible or dangerous bearing loca- 
tions lend themselves readily to this 
type, as do operations that prohibit 
product staining by lubricants. 

These bearings can be lubricated 
with either oil or grease. However, 
sodium or sodium-calcium greases are 
usually used. 


Gears 


Accurately made and finely finished 
gears made of many different alloys 
transmit the power and energy that 


Advantages 
Low starting friction. 
Usually require less maintenance 
than plain bearings. 
Radial bearings can take a thrust 


load. 
Require little axial room. 


Characteristics of Ball and Roller Bearings 


Disadvantages 
© Subject to fatigue failure. 
© Require more radial space than 
plain bearings. 
© Sensitive to shock and overload. 
© Noisy, compared to plain bearings. 
© Sensitive to moisture and acids. 


Table 1V—Typical Oil Viscosities: Ball, Roller Bearing 


Speed Factor, 5a Average Viscosity, SUS @ 100°F, 
Bore (mm.) X Rpm. Operating below 150°F. Operating 150-200°F. 
0- 75,000 300-600 600-1,400 
75,000-150,000 150-300 300-600 
150,000-300,000 100-150 150-300 
Above 300,000 60-100 100-150 
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Table V—Typical Oil Vis- 
cosities: Enclosed Spur 
Helical, Bevel Gears 


Pinion Speed, Application Oil Viscosity, 


Rpm. Method SUS @ 100°F, 
Below 500 Circulation, 1,400-2,500 
spray or splash 
500-1,000 Circulation, 800-1,400 
spray of splash 
1,000-2,000 Circulation, spray, 500-800 
splash or mist 
2,500-5,000 Circulation, spray, 300-500 
splash or mist 
Above 5,000 Circulation, spray, 150 
splash or mist 


makes present-day chemical plant 
possible. 

And it’s a fundamental fact that 
a film of lubricant must be maintained 
between the surfaces of the meshing 
teeth of a gear set to absorb tooth 
loads and prevent wear. This film 
must prevent metal-to-metal contact 
of the teeth or the gears will fail be- 
cause of rapid wear. Correct lubrica- 
tion, which ensures adequate sepa- 
rating films, results in long gear life 
and prevents breakdowns and _ lost 
production. 

There are three main types of gears 
used in chemical plant equipment: en- 
closed spur, helical and bevel gears; 
enclosed worm gears; open gears. 


Enclosed Spur, Helical and Bevel 


Used for driving all types of chem- 
ical equipment, these are usually lubri- 
cated by petroleum base oils. In most 
geared speed reducers and increasers, 
bearings and gears are lubricated by 
the same oil. In some instances, how- 
ever, the gear case and bearings—usu- 
ally ball or roller—are separated by 
seals and the bearings are lubricated 
with a grease suitable for antifriction 
bearing service. 

As in the case of plain bearings, 
speed and temperature are the most 
important factors influencing ‘the se- 
lection of gear oils. About 80 per- 
cent of the gear sets in most chemical 
plants operate at temperatures of 100 
deg. I’., or less, while 18-19 percent 
operate in the range of 100-150 
deg. F. Only 2 percent operate at 
temperatures as high as 300 deg. F. 

The oil viscosities in Table V are 
based on operating temperatures up 
to about 160 deg. F. When higher tem- 
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peratures occur the oil from the gear 
case is usually pumped to a reservoir, 
then to an oil cooler and filter before 
being returned. An_ installation of 
this type is used to lubricate an agita- 
tor gear drive operating in ambient 
temperatures of about 200 deg. F., for 
example. 

In addition to viscosity, the quality 
of oil must be correct for the par- 
ticular gears in question. Here’s how 
to choose: 

¢ Inexpensive, low VI naphthenic 
base oils can be used if your opera- 
tions are such that large quantities 
of acid and caustic cannot be kept 
out of the gear cases. The fact that 
these oils have low oxidation resist- 
ance and form sludge is not important 
since the gear case must be drained 
often anyway. Use of a high quality 
oil would be a waste of money. 

¢ Quality industrial oil, which 
has a high VI and contains oxidation 
inhibitors, is widely used for spur, 
helical and bevel gears. It gives very 
good service for a period of 6-12 
months or more between changes. 

¢ Heavy-duty motor oil can be 
used for periods up to 2 years or more 
between changes. This type of oil 
contains oxidation and corrosion in- 
hibitors in addition to a detergent-dis- 
persant additive. Fven after the oxi- 
dation inhibitor has been depleted, it 
tends to keep any sludge that forms 
suspended in fine particles. As a re- 
sult, when the oil is drained, the 
sludge particles leave the case with 
the oil and cleaning is minimized. 

¢ Turbine or hydraulic grade oils 
are used in turbine reduction gears 
and increasers, as well as in other 
gear cases where oil is apt to be ex- 
posed to water. ‘They give very satis- 
factory service since they are the high- 
est quality industrial oils and contain 
oxidation, rust and foam inhibitors. 

In many plants old equipment has 
been speeded up to meet production 
schedulus and gears become over- 
loaded, failing rapidly. This problem 
can sometimes be solved by using a 
higher viscosity oil, but frequently an 
extreme pressure oil is required. Usu- 
ally an EP oil of the same viscosity 
is substituted for the original oil. 

If operating conditions demand 
them, you can select synthetic lubri- 
cants for use in gears on the same 
basis as for bearing service. 
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Spiral bevel gear set 
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Double helical gears 


Enclosed Worm Gears 


These are often used in chemical 
equipment drives, especially when 
large speed reductions are necessary 
between the driver and the driven 
equipment. Typical applications are 
agitators, clarifiers, dryers and other 
slow-moving equipment. 

Because of the high tooth pressure 
involved and the sliding action of the 
worm and wheel, heavy oils are used. 
For operating temperatures from 60- 
140 deg. F., enclosed worm gears are 
usually lubricated with cylinder oils 
containing 5-10 percent of an oiliness 
agent—a fixed oil, such as acidless 
tallow oil. The viscosity range is 150- 
200 SUS at 210 deg. F. 

You can use quality industrial oils 
with a viscosity of 1,200-1,400 SUS 
at 100 deg. F. if the worm gear is 
lightly loaded, or if the operating tem- 
perature is below 60 deg. F. They are 
also used if the unit is equipped with 
a circulating pump. If the operating 
temperature is above 140 deg. F’., how- 
ever, or if the equipment is heavily 
overloaded, an EP oil must be used. 
Normally, these oils have viscosities of 
1,200-2,500 SUS at 100 deg. F. and 
contain lead soap. 


Table Vi—Typical Oil 
Viscosities: Drive Chains 


Chain Speed, Application Oil Visensity, 

Ft. per Min. Method SUS @ 100°F. 

Below 500 Oil bath or drip feed 500-1,000 
oiler 

500-1,000 Oil bath, mist or drip 300-600 
feed oiler 

1,000-1,500 Oil beth or mist 300. 600 


Above 1,500 Forced feed circulat- 20)-750 
ing pump or mist 


As in the case of enclosed spur, 
helical and bevel gears, enclosed worm 
gear units operating at very high tem- 
peratures should be equipped with an 
oil circulating pump, oil cooler and 
filter. 


Open Gears 


On many types of chemical manu- 
facturing equipment, there are gears 
for which it is not practical or eco- 
nomically feasible to provide the nec- 
essary oil-tight housing which bath 
or splash-lubricated gears require. Such 
open-type gears must be lubricated 
sparingly to avoid dripping, untidy 
housekeeping and resultant accident 
hazards. 

Some open gears are equipped with 
slush pans so that the gear teeth con- 
stantly receive a fresh application of 
lubricant. This type of installation is 
not too difficult to lubricate if you use 
high viscosity oils. 

Many difficulties arise, however, 
when open gears have no slush pans 
and can be lubricated only sparingly 
and at infrequent intervals. In such 
cases, the lubricant is applied manually 
with a brush, paddle or by mechanical 
feeding. When relatively high sur- 
face speeds are combined with these 
meager lubrication applications, thin 
gear tooth separating films are likely 
to result and, in turn, boundary lubri- 
cation conditions. Therefore, an ad- 
hesive, tacky oil film is desired so that 
it is not easily squeezed out by the 
meshing of the teeth nor thrown off 
by centrifugal force. 

Surface speed is the most influential 
operating condition affecting open 
gear lubrication. However, probably 
80 percent of the open gears found in 


chemical plant equipment operate at 


. 


HIGH TOOTH PRESSURE dictates heavy oils for worm gears. DRIVE CHAIN lubricants should be thin and unusually “oily.” 


surface specds below 500 ft. per min. 
Only in rare instances do surface 
speeds exceed 1,000 ft. per min. 
Open gears are usually lubricated 

with the following types of lubricants: 

¢ NLGI No. 0 or No. 1 calcium 
base grease containing a chemical ad- 
hesive agent. These have dropping 
points of about 190 deg. F. 

¢ Straight mineral oil containing 
a chemical adhesive agent. The vis- 
cosity is usually in the range of 1,200- 
1,500 SUS at 100 deg. F. 

¢ Very viscous products which 
are straight or solvent “cut-back”’ re- 
sidual oils. 

¢ Extreme pressure open gear 
greases, usually containing lead soap, 
or a metallic soap base grease with 
small particles of soft metal, such as 
lead, included. 


Other Gear Types 


The only industrial gear that has 
not been discussed is the hypoid, 
rarely used in chemical plant equip- 
ment. Hypoid tooth action is so se- 
vere that an active extreme pressure 
oil containing sulfur, chlorine and 
phosphorus must be used. These lub- 
ricants are classed as “all purpose” 
gear lubricants and can be obtained in 
a number of viscosity grades. 


Drive Chains 


Chains are often used to drive many 
types of chemical plant equipment, 
either in lieu of, or in conjunction 
with, gear reducers. The most com- 
mon types of drive chains are roller, 
block and silent. 

Viscosities of oil for lubrication of 
chains are shown in Table VI. The 
type or quality of oil can be selected 
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on the same basis as for enclosed spur, 
helical and bevel gears. 

Slow-speed chains, not enclosed in 
oil-tight casings, can be lubricated 
with NLGI No. 0 or No. 1 calcium 
base grease containing a chemical ad- 
hesive agent, or by an oil containing 
an adhesive agent. Viscosity should 
be in the range of 1,200-1,500 SUS 
at 100 deg. F. 


Sliding Surfaces 


Reciprocating motions in chemical 
equipment are usually produced by 
drive components which have sliding 
surfaces. Cams, ways and eccentrics 
are typical examples. If the sliding 
surface, such as a crosshead, operates 
in an enclosed oil bath, the oil can 
be selected on the same basis as for 
spur gears. If an oil bath is not used, 
the sliding surface must be oiled fre- 
quently by hand or continuously by 
means of a drip feed oiler. 

For this reason, it is usually more 
practical to lubricate exposed sliding 
surfaces with grease. NLGI No. 0 
or No. 1 calcium base greases, with or 
without an adhesive additive, perform 
well in this service. Addition of graph- 
ite or molybdenum disulfide to the 


lubricant is beneficial if the sliding 
surfaces are heavily loaded. 

Another example of a sliding surface 
is in an air compressor cylinder. The 
reciprocating surface in this case can 
be supported on an oil film. Naph- 
thenic or turbine grade oils having 
viscosities of from 250 to 500 SUS at 
100 deg. F. are generally used. 

The use of too light an oil will 
result in wear, carry-over of oil spray 
in the discharge air and imperfect 
sealing. Operating temperatures and 
friction will increase if too heavy an 
oil is used, and deposits are likely to 
form. 

Over-lubrication is the cause of 
most operating and maintenance 
troubles such as deposits (air-borne 
dirt in the oil), sticking valves, com- 
pression leaks, high temperatures and 
carry-over of atomized oil in the 
compressed air leaving the cylinder. 
Oil carry-over increases the likelihood 
of an explosion and also deposits oil 
on the aftercooler surfaces, thereby 
reducing heat transfer efficiency. 


How Often? 


Determining the amount and fre- 
quency of lubrication needed for your 
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equipment need not be a problem if 
you follow a few basic rules. 

In the first place, enough lubricant 
should be applied, but certainly not 
too much. It is generally not realized 
how frequently trouble is encountered 
through over-lubrication. 

An example of this is in antifriction 
bearings where as many bearings have 
been lost through over-lubrication as 
from lack of lubrication. This is par- 
ticularly important in grease-lubri- 
cated antifriction bearings where, with 
too much grease, excessive shearing 
occurs. 

The question always in mind is: 
How frequently should the lubricant 
be applied? The answer, of course, 
depends almost entirely on the type 
of service. 

If it is a “clean” service—located 
where contamination and excessive 
temperatures are not a problem—the 
time between lubrication applications 
will depend on the stability of the 
lubricant. On the other hand, many 
bearings operate in “dirty” service— 
dusty or corrosive conditions, with a 
possibility of extreme temperatures. 
In this instance, the frequency of re- 
lubrication is determined by how rap- 
idly the lubricant is contaminated. 


There are innumerable devices used to get lubricants to the 
point of maximum value, These range all the way from simple 
oil cups to fully automatic systems, which, without attention, 
apply the correct amount of lubricant day in and day out. 

Here in outline form are the best methods for lubricating 


How to Get Lubricants Where They're Needed 


various machine elements, We will not attempt a detailed 
description of the various items since it could make a report 
in itself. We feel, though, that such a listing as this should 
be reviewed whenever it is necessary for you to investigate 
methods of applying lubricants, 


Circulating system 


Rolling Contact 
Bearings 
High-speed—light load 
Wick feed Grease gun 
Constant level Central system 
Ring and chain oil 


Oil sealed Grease 
Mist Sight feed 


Central system Pistons and cylinders 
oil Splash 
Grease Hydrostatic line oiler 
Grease gun Pressure lubricator 


Prepacked grease 
Low-Speed—high load 
Ring or chain Grease gun 
Circulating lubricant Central system Grease gun 
Internal Oil Central system 
External Grease oil 
Circulating hydrostatic Circulating lubricant Grease 
system system Pressure lubricator 


Sliding Bearings 
Guide bearings 
Brush lubrication 


Journal Bearings 


Plain bearings—low speed 
Oil can, oil gun, grease cup 
Sight feed 
Wick feed 
Grease gun 
Pressure grease cup 
Central systems 

Nonadjustable feed 
Adjustable feed 

Precision bearir.gs 

Self-contained lubricant 
Splash 
Disk 


Seals 
Central systems 
oil 
Grease 
Circulating lubricant 


Gears and Chains 
Open gears 
Manual 
Sight feed 
Central oil or grease 
systems 
Enclosed gears 
Grease packed 
Splash 
Pressure feed—gravity 
return 
Circulating system 
Mist 


Packings and Seals 


Packing 
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LUBRICATION... 


Lubrication Schedule -Piant A 
EQUIPMENT LUBRICATION REMARKS 
Nome & Number Port & Type Points Method Lube Frequency 
Pump.” 7 Bearings, Antifriction j Maint. oli ievel. OA Check weekly Drain,chg. annually 
Agitotor 191 Geor motor, Gearcose Moint. oil level Check monthly Drain, chg-annually 
Bearings, Plain 2 Gun Greose A Weekly 
Pocking gland ' Gun Greose D Weekly 2 
Rotary filter 286 Geor reducer, Worm Maint. oi! leve! OC Check weekly Drain,chg.annually 
Bearings, Antitriction 2 Gun Grease B Monthly 
Linkoges 3 Monuol D Monthly 
Screw feeder 43 Chain drive, Roller Maint. oil level B Check weekly 
Geor reducer, Bevel - Maint. oil level Check weekly Drain,chg.annually 
Beoring, Antifriction 2 Gun Grease B 5 
Steam tube dryer 76 Chain drive, Rolier 1 Manuol Grease A Weekly ee 
Geor & pinion, Spur ! Manual Grease A Weekly is 


You Must Schedule All Lubrication 


Scheduling of lubrication is simply 
the establishment of a program for 
the application of proper lubricants at 
the* proper time on an_ organized 
basis. ‘Through scheduling of Jubri- 
cation, at least two important mainte- 
nance functions accrue. 

Virst, the type and quantity of lub- 
ricant applied throughout a plant is 
under control, resulting in reduced 
lubricant cost. Second, maintenance 
inspection of plant equipment on a 
periodic basis is obtained. 

The man doing lubrication can pro- 
vide, on his rounds, an inspection of 
parts and mechanisms necessary to 
prevent unpredicted major failures and 
equipment shutdowns. This feature 
of scheduling lubrication is not fre- 
quently recognized. 

Actual methods of scheduling must 
be engineered to the specific plant and 
its physical size and layout. Large 
plants may use one or more full-time 
lubrication men with specific routes 
and time tables to ensure lubrication 
of all equipment at the proper fre- 
quency. Smaller plants usually provide 
a schedule for units or areas which 
are covered as a part of other work by 
the mechanics and operators. 

Kither system ensures that all parts 
of the equipment to be lubricated are 
indicated by the type of lubricant and 
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the frequency noted. This is an im- 
portant feature of any scheduling sys- 
tem and results in more continuous 
operation and Jubricant control. 


Use Your Laboratory 


Most chemical plants have labora- 
tory facilities that can be of real help 
to a good lubrication program. A few 
simple tests in the laboratory can tell 
much about the condition and_use- 


‘fulness of a lubricant. 


In normal usage, lubricants deteri- 
orate through oxidation. The acid or 
neutralization number is an index of 
the degree of oxidation. Unfortu- 
nately, unless a history is established 
in specific applications, spot checks do 
not give the whole answer. You usu- 
ally have to follow the value of an 
acid number over a period of time, 
noting when the value starts to in- 
crease at a relatively rapid rate. Once 
it is on the up-swing, rapid deteriora- 
tion of the oil can be expected. It a 
history is once established, however, 
spot values can then be used to indi- 
cate time to change lubricants. 

Viscosity is another characteristic 
of oil that is easily checked in the lab. 
Although not as critical as the acid 
number, an upward viscosity change 
can mean oxidation, a downward 


change, dilution. ‘The latter situation 
often occurs if a process material is 
soluble in an oil and is contaminating 
the lubricant. 

The laboratory can also be of assist- 
ance in controlling the quality of the 
lubricants received. If equipment is 
critical as to the type and quality of 
lubricant, laboratory inspections of 
lubricants received can ensure that the 
proper material is used. 

Acceptance tests for gravity, vis- 
cosity, color, flash point and dielectric 
strength can be established and will 
provide a basis for determining 
whether or not an oil is within the 
specifications expected. All these 
analyses are relatively simple and those 
of particular significance in the end 
use of the oil can be set as critical. 

Analysis of grease is somewhat more 
difficult. Tests can be applied on new 
grease received, such as penetration, 
melting point and appearance. But 
there are no readily significant tests 
that can indicate the condition or fore- 
cast the life of the grease after it has 
been in use. 


Picture Credits 


Pages 211, 219, 222 (top), 223, 
225, 226—Socony-Vacuum Oil 
Co., Inc. 


Pages 215, 217—The Texas 
Co. magazine ‘’Lubrication.”’ 
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Chemical Engineering Fundamentals 


Introduction to Reaction Kinetics 


THOMAS E. CORRIGAN, Research Engineer, Mathieson Chemical Corp., Brandenburg, Ky. 


As a chemical engineer, you probably have been 
hearing frequent mention, in recent years, of the term 
“applied reaction kinetics.” Many enginecring schools 
have added courses in the subject to their curricula 
(both graduate and undergraduate). Many articles have 
appeared in the research journals on the subject. 
Industrial research departments, also research institutes, 
are beginning to devote more attention and money to 
the subject. 

Questions which you might have asked yourself are: 

¢ What is applied reaction kinctics? 
¢ What is its purpose? 
¢ How is it used for that purpose? 

The term “kinetics” itself refers to the study of 
systems in motion. Reaction kinetics refers to the 
study of the principles of chemical reactions while 
they are in process. Applied reaction kii< ics refers 
to the application of these principles to the solution 
of practical engineering problems. 

To the mechanical engineer the principles of statics 
and kinematics are uscful tools which are employed in 
machine design, The corresponding tools which the 
chemical engineer uses in process design are chemical 
thermodynamics and applied reaction kinetics. 

For some time, the subject of reaction kinetics has 
occupied the attention of physical chemists as a tool 
for gaining insight into the nature of reacting systems; 
while its potential usefulness to chemical engineers (its 
application to process design and process development) 
has been generally overlooked. 

But it is this application of reaction kinetics which 
has recently become recognized as a useful tool for 
process engineers. 


What Is Applied Reaction Kiaetics? 


Specifically, applied reaction kinetics is the study 
of chemical reaction rates. Kinetics is the measure- 
ment of the rate of a chemical reaction. It is the 
determination of how that rate is affected by process 
conditions such as temperature, pressure and reactant 
concentrations. It is an attempt to formulate physical 
laws of nature which will correlate and explain the 
effect of the process conditions upon rate. And it is 
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an attempt to apply these laws by extrapolating them 
to other process conditions and other reactions. 


What Is Its Purpose? 


The purpose which the field of reaction kinetics 
serves is two-fold. It enables physical chemists to 
determine the mechanism of reactions and thus gain a 
better insight into the fundamental factors which 
cause chemical reactions to occur. It also enables 
chemical engineers to calculate the size of commercial 
chemical reactors. 

Engineers use applied reaction kinetics for a single 
purpose: to design commercial-scale equipment to carry 
out chemical reactions. 


How Is It Used? 


The application of reaction kinetics to the design 
of a chemical reactor can be divided into two parts: 
(1) A study of the chemical reaction to determine 
how each variable affects the rate. This leads to the 
determination of a rate equation. 
(2) The application of this rate equation to the 
design of a chemical reactor. 

The approach to a design problem involving kinetics 
may be compared with the approach used to design heat 
exchangers. When a heat exchanger is designed the 
first problem is to determine the heat transfer coeffi- 
cient; the second is to use the coefficient to size the 
heat exchanger. 

However, there are two major differences between 
heat exchanger design and reactor design. In the first 
case the general heat transfer equation, q = UAAT,, 
is applicable to all excharger problems. The equations 
expressing the rate of a chemical reaction have a form 
depending upon the mechanism of the reaction. The 
chemical rate equation may be simple such as 


r= keg 


r= [l + KaPa + t+ 


or complicated, 
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Chemical, petro-chemical, pharmaceutical, plas- 
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amalgamation of great value to them since 
corrosion-resistant reactors, receivers, condens- 
ers, storage tanks and transport tanks have long 
been produced by Glascote Products, Inc. And 
A. O. Smith Corporation is the world’s largest 
manufacturer of glass-lined steel products, in- 
cluding storage and fermenting tanks for the 
Brewing Industry, Permaglas water heaters for 
the home and Harvestore crop storage structures 
for farms and commercial applications. In addi- 
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The other major difference between heat transfer and 
kinetics is that a heat transfer coefficient can be cal- 
culated from physical properties and flow conditions, 
whereas a reaction rate constant can not be calculated. 
It must be measured experimentally for each chemical 
reaction. 

If chemical reactions were well enough understood 
for us to piedict rate equations and rate constants 
from our knowledge of the operating variables, it would 
be possible to design reactors without specific exper- 
imental data. But this is not the case and therefore 
chemical engineers must be concerned with the experi- 
mental determination of rate constants as well as with 
their use in reactor design, 


Reactor Design 


In many present ‘practices of process development 
the process is brought through increasingly larger 
sizes—bench scale, pre-pilot plant, semi-commercial 
plant and production plant—in a more or less empirical 
manner. 

The experimental data obtained in cach of the 
experimental units is usually limited to questions 
concerning yields, corrosion resistance of the materials 
of construction, capacity and operating conditions—all 
obtained from actual experimental information. Many 
times the process is brought through all of the experi- 
mental stages by increasing size of units in an empirical 
manner, but without obtaining very much fundamental 
information about the reactions involved. 

In this approach reaction rates are not measured and 
no attempt is made to determine a mechanism or to 


Separations: 
Distillation 
Extraction. 


Numbers show order of Vapor -Gas 
oppecrance of sectiuns. 

* These subjects if 

demond axists. 


Heterogeneous Catalysis ond 
Reoctions Reactor Design 


obtain a design equation. Instead, the total conversion 
is measured directly in the pilot plant reactor. The 
scale-up to commercial size is then done empirically. 
This approach gives no insight into the fundamentals 
governing the effect of cach operating variable upon 
the reaction rate. ‘Thus, every change of operating 
variables must be regarded as a separate case (since 
there is no fundamental relationship between the 
variables ) . 

During the past several years the logical approach 
of first measuring the rate of the reaction, developing 
a rate equation and then using this equation to design 
reactors has been given considerable attention. 

A judicious use of the principles of applied reaction 
kinetics during the laboratory and pre-pilot plant stages 
of development can yield enough fundamental informa- 
tion to allow us to predict by calculation the effect of 
a variety of operating conditions on larger units. 

This may not eliminate the use of larger experi- 
mental units but it may be very useful in selecting the 
best process where several possibilities exist. 


Development Time Can Be Cut 


The science of process development has not yet 
reached the stage where cnough fundamental data can 
be obtained on a bench scale in the laboratory to 
climinate the need for a pilot plant; but the application 
of reaction kinetics principles can go far toward lessen- 
ing the time spent in the later stages of development. 
When the cost in time and dollars of constructing and 
operating a large-scale pilot plant or a semi-commercial 
plant is considered, we can readily see that any informa- 
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Sometimes puzzling problems arise in operation, If tubes 
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who made them. Sections of failed tubes will be helpful 
in determining causes. 

In our experience, the main cause for shortened tube life 
is a change, or combination of changes, in operating con- 
ditions. The water supply may have been affected by a 
new source of up-stream pollution, Air entrainment is 
especially damaging and leaves unmistakable marks, Air 
can be drawn in through a leaky gasket. In one case, the 
source was traced back to a crack in the water pump 
casting. Occasionally we find that tube failure is due to 
increasing the water velocity beyond design limits in order 
to add to condenser capacity. 

For a more comprehensive analysis of condenser tubes 
and what Revere can do for buyers and users of them, send 
for free booklet, “Life Extension for Condenser Tubes,” 
See the nearest Revere Sales Office, or write direct. 
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230 Park Avenue, New York 17, N.Y. 
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Cotolytic 


Chemicol 
reactions 
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liquid phoses 


Two or more 
solid phoses § 


Fig. 1—Classification of chemical reactions based on the phases 
present. 


tion on the effect of operating conditions which can 
be obtained with a pencil and slide rule, instead of 
experimentally, will effect a great savings. 


Any Other Applications? 


Two other applications where the principles of 
applied reaction kinetics may be useful are in prelim- 
inary costs estimates (made previous to the pilot plant 
stage) and in the prediction of a proposed change in 
operating conditions (such as temperature, pressure, 
recycle ratio and feed ratio) of already existing proc- 
esses. For this reason applied reaction kinetics is use- 
ful to the planning and development group as well as 
to the technical operating staff. 


Scope of Kinetics 


The scope of kinetics is broad. It may be concerned 
with the rate of reactions in a petroleum refinery, the 
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rate of growth of organisms in a biochemical process, 
the rate of decomposition of a radioactive material, 
the sate of transformation in a complicated mixture 
of silicates in a ceramic process, or the rate of an 
organic reaction in a high pressure autoclave. The 
principles are few and widely applicable. 

The rate of a chemical reaction is influenced by 
many variables. Some of these are: temperature, pres- 
sure, composition of the reaction mixture, catalyst, 
velocity of reaction mixture and physical characteristics 
of each phase present. The subject of kinetics includes 
a study of the effect of all these variables upon the 
rate of a chemical reaction. 

Regardless of the application, the two major factors 
to be considered are: 

¢ The rate of the reaction 
¢ The method (mechanism) by which the reaction 
takes place. 


Classifying Chemical Reactions 


The methods of obtaining this information vary 
widely and depend upon the type of reaction involved 
and the manner in which the reaction is carried out. 

The types of reactions can be classified roughly as 
homogeneous when only one phase is involved or hetero- 
geneous if more than one phase is involved. There are 
also sub-classifications under these major groupings. 
We have outlined a complete classification in Fig. 1 
(above). 

We can also classify chemical reactions according 
to the type of equipment used as the reactor. Such a 
classification might be: 

(1) Batch reactor 

(2) Semi-batch reactor 

(3) Flow reactor 
a. With complete mixing 
b. Longitudinal 

The laws of physical diffusion are important to 
kinetics. In the case of heterogeneous reactions the 
rate of mass transfer from one phase to another may 
be just as important as the rate of the chemical reaction 
itself. For this reason a study of applied reaction 
kinetics is not complete without including a study of 
those principles of mass and heat transfer applying to 
the diffusion processes that occur with a heterogeneous 
reaction. 

In systems where gases react on a solid catalyst sur- 
face, the rate of diffusion to the catalyst or into the 
pores of a catalyst pellet may be more important in 
determining the capacity of a catalytic reactor than the 
rate of the chemical reaction itself. In a_ highly 
exothermic or endothermic reaction the heat transfer 
characteristics of the catalyst bed could be the most 
important factor in determining the value of a given 
catalyst for the process. 

The rate of diffusion and heat transfer in either or 
both phases of a reaction involving two liquid phases 
(or a liquid and a solid, or liquid and a gas) could have 
as much bearing on equipment size as the rate of the 
chemical reaction itself. A study of kinetics must, 
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Fig. 2—Kinetic data may show that by quenching a reaction 
economic recoveries are feasible. 


therefore, contain some of the aspects of heat and mass 
transfer as well as a study of the rates of chemical 
reactions. 


Comparison of Kinetics and Thermodynamics 


‘There is a fairly close relationship between reaction 
kinetics and thermodynamics. ‘They both involve the 
effect upon reacting systems of such fundamental 
factors as temperature, pressure, and composition of 
cach phase of the system. ‘Their differences, however, 
exceed by far their similarities. 
ae Thermodynamics is concerned with the composition 
a of the system after it has come to rest; or, in other 
words, the goal that the system will approach if given 
infinite time. Kinetics is concerned with the composi- 
tion of the system at any given instant during the 
approach to that goal. Thermodynamics is not con- 
cerned with time. In kinetics, time is a major variable. 
‘Thermodynamics will yield no information as to the 
nature of the path traversed to reach a certain goal, 
while kinetics is a study of the path (mechanism) 
traversed as well as the rate of approach to the goal. 
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Since kinetics deals with the added topics of rate 
and mechanism, kinetic data are considerably more 
difficult to obtain than thermodynamic data. This is 
compensated by the fact that kinetic data yield informa- 
tion which is considerably more valuable. 

Consider, for instance, a case where a chemical 
reaction of the type 


is to be carried out in a batch reactor. The desired 
product is B and the process engineer wishes to know 
if enough B can be recovered to make the process 
economically feasible. 

He may evaluate the thermodynamic constants and 
from these find that the mixture at equilibrium will 
contains only 1 percent of B. From this information he 
might decide that the process is not feasible, yet from 
kinetic considerations he might find that a plot of con- 
centration versus time in the batch would be shown as 
in Fig, 2. 

If the reaction were quenched in time t,, the con- 
centration of B in the resulting mixture would be 
sufficiently high to warrant its economical recovery. 
Here the use of thermodynamics alone would have led 
the process engineer to a false conclusion. 


Kinetic Data Harder to Find 


The science of 'ermodynamics is much more fully 
developed than tia. of kinetics. Thermodynamic data 
have been obtained on many substances and the equi- 
librium constants have been determined experimentally 
for many reactions. In contrast to this, the rate con- 
stants have been determined for relatively few reactions. 

By its very nature thermodynamics is not concerned 
with the path of a process and this, as noted by the 
wide application of Hess’ law, makes it possible to 
determine the equilibrium constants of a reaction with- 
out necessitating a direct study of that reaction itself. 
The constant of one reaction can be obtained from a 
study of two other reactions. 

lor instance, if K, and K, are measured for the re- 
actions below, K, may be calculated as indicated: 


(1) CH, + H,O <CO + 3H; K, 
(2) CO + HO 2#CO.+ H: K, 
(3) CH, + = CO, + Ky 


then by Hess’ law, 
K; = (K,)(K2) 


Reaction rate constants can not be handled in this 
manner at all. 

Equilibrium constants can also be calcviated for a 
given reaction (if standard heats of formation, absolute 
entropies and heat capacity data for each of the products 
and reactants are tabulated in the literature) without 
recourse to experimental data on the particular reaction 
under consideration. 

The approach of the engineer to a problem involving 
the use of kinetic data, therefore, must of necessity be 
different from his approach to a problem in a field 
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The chemical resistance qualities of the Lapp Valve come from the fact that the 
body and plug are both solid porcelain. Porcelain, as a material, however, has little 
resiliency or “give” when the plug hits the seat in the body. Special spring-loaded 
“cushion” seating in Lapp valves prevents damage from a heavy-handed operator, 
and warns when seal is tight. Built into the thrust bushing of every Lapp Y-valve 
and angle valve, is an arrangement of tempered Beryllium copper spring washers. 
This spring loading also provides that a closed valve will maintain its tightness 
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such as heat transfer, distillation or thermodynamics. 
He must know how to obtain the kinetic data as well 
as how to use them. 

As a matter of fact, the laboratory scale or small 
pilot plant experimental work may serve as an excellent 
source for these data if the experiments are planned 
and executed correctly. 

Because of this necessity for the data to be obtained 
on each individual system, the engineer must be well- 
versed in the’ techniques of obtaining kinetic data as 
well as in its application. An attempt will be made to 
present (in future installments) logical methods of 
obtaining the experimental data both on bench-scale 
and on pilot-scale experiments. The planning of experi- 
ments and interpretation of data in a manner so as to 
obtain information which is uscful in the extrapolation 
to larger scale equipment will be emphasized. Also 
we'll point out how data can be obtained which will 
give us greater insight into the fundamental mechanism 
of the reactions. 

Greater emphasis, however, is placed upon that phase 
of the subject which is of primary importance to the 
engineer—the application of the principles of kinetics 
to reactor design and to process design. 


Application to Reactor Design 


Once the kinetics of a reaction is known, the size 
reactor needed for any set of operating conditions can 
be calculated. However, the reactor design problem is 
much more complex than, for example, a heat exchanger 
design problem. Here’s why: 

© Reaction rate is determined by complicated rela- 
tionships of the variables. : 

e Frequently more than one reaction is involved. 

e A physical process, such as diffusion, may be a 
major factor in determining the chemical reaction rate. 

The last factor above is especially important in the 
case of catalytic flow reactions. Here the rate of 
diffusion to or from the catalyst surface may be the 
sole factor which determines the reaction rate. 

The effect of temperature is an example of the com- 
plicated relationship between reaction rate and operat- 
ing variables. In a commercial flow catalytic reactor the 
temperature distribution depends upon the heat transfer 
characteristics of the catalyst as well as of the reacting 
system. It also depends upon the flow rate, heat of 
reaction and reaction rate. 


You'll Need Your Thermodynamics 


One of the most important factors affecting the rate 
of a chemical reaction is the driving force of the 
reaction—that is, the displacement from equilibrium. 
The calculation of equilibrium conditions, of course, 
lies in the field of thermodynamics. 

For this reason a brief review of the principles of 
thermodynamics is appropriate for a thorough under- 
standing of kinetics. The index below will tell you 
where to find our previous discussions on thermo- 
dynamics. 
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A bricf background of some of the physical and chem- 
ical aspects of kinetics is also helpful to the chemical 
engineer who wishes to become familiar with the appli- 
cations of reaction kinetics. 


What We've Introduced 


In summarizing this introduction then, applied 
reaction kinetics is a study of the effect of operating 
variables upon the rates of chemical reactions. The 
primary value of applied reaction kinetics to chemical 
engineers is its use to design commercial chemical 
reactors. 

The primary tool that reaction kinetics provides the 
engineer for this purpose is the complete rate equation 
which is used for reactor design. ‘The main problem for 
the engineer is to obtain the rate equation including 
values for all the constants it contains and to apply this 
to the design of the reactor. These two steps will be the 
primary theme of the series on kinetics. 

In covering the points mentioned above the series 
will also attempt to give a brief historical development 
of the field of chemical kinetics as well as a survey 
of some of the theoretical aspects of the kinetics of 
both homogeneous reactions and of heterogeneous 
reactions. 


NEXT MONTH 


Kinetics of Homogeneous Reactions-(I) will discuss 
some of the different types of homogeneous reactions, 
the law of mass action, order of a reaction, mechanism 
of a reaction, how to determine the order of a reaction, 
and will give some working examples. 
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Chemical Equilibrium—!! Apr., 1954 212 
Chemical Equilibrium—II| May, 1954 202 
Chemical Equilibrium—lV June, 1954 244 


REPRINTS AVAILABLE 


You can now get reprints of the first three sections of 
the CE REFRESHER series. Price 50¢ each. Use your 
Reader Service postcards inside back cover for fastest 
delivery. 
Thermodynamics . . . . . Reprint No. 42 
Compression-Expansion. . Reprint No. 45 
Chemical Equilibrium. . . Reprint No. 49 
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This 170-foot stack at the 

National Petro Ethylene Plant serves 
ethane-cracking furnaces operating 
at temperatures in excess of 1500° F. 
The largest installation of its kind 

in the world, this plant was designed 
and constructed by The Lummus 

e Company, New York. It produces 


{ 
| 
| 
| 
| 
| 
| 
in | 200 million pounds per year of ethylene 
| 
| 
| 
| 
| 
| 
| 
| 
| 


hottest 


spot 


3 


from petroleum gases for further 
processing into ethyl alcohol, diethyl 
ether and ethyl chloride. In 1955, 
polyethylene will be added to the list 
of National Petro’s ethylene derivatives, 
and still others will be produced 

as the demand for them 

continues to increase. 


town 


If you are, or plan to be, a large scale 
user of petro-chemicals, put our 
plant on your production line. 
Consult with us about long-term 
contract arrangements. 


A joint enterprise of National Distillers Products Corporation and Panhandle Eastern Pipeline Company 


120 BROADWAY, NEW YORK 5, N. Y. 
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The Taylor TRANSAIRE* Pressure 
Transmitter with short, shiftable 
spans gives accuracy and sensitivity 
never before thought possible— 
plus the convenience of suppressed 
ranges at high pressure levels. Op- 
erating on the simple force-balance 
principle, it lets you measure and transmit minute pres- 
sure changes up to 1,000 ft. It’s accurate to 2% of the 
tine 4? selected short range span, as against an accuracy of up 
ae to 42% of the upper range limit of conventional de- 

3 vices. On control applications such accuracy of meas- 
urement produces a remarkable difference in product 
quality and yield. It’s sensitive to pressure changes of 
water. 


Pressure 
Transmitter 


COLUMN PRESSURE 


NARROW RANGE SPAN DETECTS PRESSURE TRENDS 
Problem: To get highest possible purity of product con- 
sistent with good production economy. This requires 
the quick detection of pressure trends over a very 
narrow range. 

Solution: The short, shiftable range spans (as short 
as 20 psi) of the TRANSAIRE Pressure Transmitter 
permit selection of operating range by a simple screw- 
driver adjustment. Its high order of sensitivity enables 
the operator to detect minute changes of pressure. 
Result: Close control, because the minute pressure 
trends are practically instantaneously detected and 
transmitted to the controller and receiver. This means 
higher yield of a purer product, also great flexibility 
in changing to different product requirements. 


Now you can measure pressures 


WITHIN OF 20-140 PSI 
SHIFTABLE BKRANGE SPANS 


TRANSAIRE PRESSURE TRANSMITTER 


THREE IMPORTANT ADVANTAGES 

1. Range spans of 20 and 40 psi are available through- 
out the range limits of 35 to 415 psia; 50 to 100 psi 
throughout 100 to 1,000 psia. 


2. The volumetric type pressure system is extremely 
accurate, practically clog-proof, has a corrosion- 
resistant 316 stainless steel diaphragm. 


3. Temperature and barometric compensation makes 
for higher accuracy of measurement, and consequntly 
closer control. 


Ask your Taylor Field Engineer, or write for Bulletin 
98097. Taylor Instrument Companies, Rochester, 
N.Y., and Toronto, Canada. 


Differential Pressure 
Pressure Recorder Transmitter 


Pressure 
Tronsmitter 


Flow Loop 


Chemical 


} Tees 


FLOW OF VISCOUS LIQUORS 


STREAMLINED SURFACE PREVENTS SCALE, SOLIDIFICATION 
Problem: Flow measurement of viscous material which 
tends to solidify when static, making conventional 
differential producers impractical. 

Solution: Its flush element presents a streamlined sur- 
face and tends to prevent formation of scale or solidi- 
fication of liquors. Its short range, high sensitivity and 
volumetric construction make the TRANSAIRE Pres- 
sure Transmitter ideal for this application. 

Result: Trouble-free, accurate measurement and con- 
trol of flow. One installation has given continuously 
satisfactory service for four years. a 


*Reg. U.S. Pat. Off. 
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Typical installation of a 'TRANSAIRE Pressure Transmitter on a distillation column. Note close-coupled connection 
in field, Receiver may be several hundred feet away. 


SOLVED THESE FOUR TOUGH PROBLEMS 


Froctionator 
Column 


Pressure 
Tronsmitter 


Aw 


||Overhead Vopor Lined 
Orfferennal 


Pressure 
Receiver 


To Vapor Space 
Of Kettle 


COLUMN PRESSURE DROP 


PERMITS MAXIMUM CAPACITY OPERATION 
Problem: To operate a column at maximum capacity, 
consistent with the preventing of flooding. 

Solution: As the pressure drop across the column is a 
measure of the vapor velocity, the measurement of this 
drop with a short-range, highly sensitive, easily ad- 
justable instrument enables the operator to keep the 
column safely close to the flooding point. 

Result: Maximum production and uniform operation. 


REACTOR PRESSURE 


FLUSH SURFACE IS CLOG-PROOF 
Problem: To measure pressure in reactor kettles con- 
taining viscous or corrosive liquids which tend to 
clog conventional measuring systems. 
Solution: The closed volumetric measuring system of 
the TRANSAIRE Pressure Transmitter presents a flush 
surface on the inside of the vessel. It is clog-proof, 
highly sensitive and provides an accurate reading. 
Result; Maximum yield of high purity product and a 
precise knowledge of the pressures maintained. 
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Portition 


Reflux 


Product 


Corrosion Resistant Diverter Splits 
Reflux and Product Flows 


J. J. Krauxtis, Chemical Engineer, The Barrett Div., 
Research & Development Dept., Philadelphia, Pa. 
w April Contest Prize Winner 


A highly satisfactory design of corrosion resistant 
liquid flow splitter for plant or pilot plant use appears 
in the sketch above. A swinging funnel is positioned 
by means of a direct linkage to the armature of a 
solenoid. This arrangement eliminates the need for 
a stuffing box which is required when linkages are 
actuated by an external air-operated diaphragm or an 
external solenoid armature. Use of a stuffing box con- 
tributes greatly to leaks. It also means a much greater 
need for pulling power, which is particularly trouble- 
some when using an external solenoid. An electro- 
magnet made from a coil and iron core is often used 
where air gap distance can be kept short; but the 
strength of pulling power falls off rapidly with dis- 
tance of the magnet from the magnetic element. 

The design presented shows a stainless steel liquid 


flow splitter for use with distillation column. A swing- 
ing funnel splits the flow of liquid between reflux and 
product connections. The funnel is normally held in 
the position for reflux flow by a weight on the funnel 
and by the weight of the armature. Alternately, it is 
held in position for product flow by the pull of an 
armature inside of a wire coil. The armature is of 
Type 304 stainless steel with pieces of iron wire encased. 

A stainless steel plug used as a stop at the right of 
the solenoid also contains iron. An electric on-off timer 
energizes the coil at proper times to give the desired 
ratio of time for product and reflux flows. 

A sight glass enables the flow of liquid to be seen, 
and permits action of the funnel to be checked during 
operations. 

Coils of the type used in ordinary solenoid valves 
are suitable and are easily obtained from stocks of 
replacement coils for solenoid valves. Coil position 
with respect to the armature can be varied to reduce 
vibration and to give the desired strength of pull with 
reasonable current and heat generation. This helps 
to extend the life of the coil. An ammeter can be used 
to measure the current in setting the position of the 
coil to that giving the lowest current consistent with 
sufficient pulling power. Current is 14 to 2 amp. in 
a coil of 2% in. length and 2% in. outside diameter 

The non-magnetic stainless steel tubing on which 
the coil is mounted slopes towards the main body of 
the splitter so that the weight of the armature and 
of the funnel will return the funnel to the reflux posi- 
tion when the coil is not energized. 

There are several variations of the basic design that 
are feasible. For example, the linkage to the funnel 
can be made with the armature in the vertical posi- 
tion, extending through the cover with the coil mounted 
vertically. The weight of the linkage and armature 
can be used to bring the funnel back to reflux posi- 
tion. If the coil is used in the horizontal position, a 
spring can be used to return the funnel to the reflux 
position. If the splitter vessel is made of a magnetic 
material, then the metal used for the tube through 
the coil should, of course, be non-magnetic. However, 
in this case the entire armature can be of magnetic 
material. 


%& May Contest Prize Winner 
“Porcupine Rods Show 


Temperature Distribution 
ae in Dowtherm Furnace.” 
eed A prize of $50 in cach will be awarded to 


Harlan How, equipment design consult- 
and, New Bern, N C. This solution to 
the problem of leaky furnace tubes will 
appear in the Plant Notebook for August. 


$50 PRIZE FOR A GOOD IDEA— 
Until further notice the Editors of 
Chemical Engineering will award $50 
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scash cach month to the author of the 
best short article received that month 
and accepted for publication in the Plant 
Notebook. Each month’s winner will be 
announced the second following month 
and published the third following month. 


$100 ANNUAL PRIZE—At the end of 
each year the monthly winners will be 
rejudged to determine the year’s best 
Plant Notebook article, which will then 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other 


than a McGraw-Hill employee, may sub- 
mit as many entries for this contest as he 
wishes. Acceptable material must be pre- 
viously unpublished and should be short, 
preferably not over 500 words, but illus- 
trated if possible. Acceptable but non- 
winning articles will be published at 
regular space rates ($10 minimum). 


Articles may deal with plant or produc- 
tion “kinks,” or novel means of present- 
ing useful data, which will interest chem. 
ical engineers. Address plant Notebook 
Editor, Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 
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ACIDS ate through 
every metal tried 


...but could not affect 


6200 


The toughest, most corrosion-resistant metals 
used failed to hold electro-plating acid fumes 
at Cannon Electric Company, Los Angeles. 

In 2 months, the solution of 33% nitric, 
33% sulfuric acid, and 33% fluoride salts 
destroyed ducts and tanks. 

In June, 1953, Plant Engineer Byron Hill 
installed a completely new ducting system of 
Boltaron 6200. 

It has been in continuous operation ever 
since. Its present condition is utterly unmarked, 
Maintenance costs have been wiped out. 


Photographs courtesy H. N, Hartwell & Son, Inc., Boston 16, Mass, 


* A switch to Boltaron 6200 copper-plating * For 18 months, sulfuric acid fumes 


Eastman Kodak Co., Rochester, | 5200 ! 
reports that Boltaron 6200 remained rings wiped out corrosion in this equipment have failed to corrode a Boltaron i 
completely uncorroded by ferricyanide at Norris-Thermador Co., Los Angeles. fume removal system at 
after 3 years, when no other Extremely close tolerances Electric Storage Battery Company, ; 
material lasted 3 months. were maintained. Fairfield, Conn. 
Installation by Industrial Plastic Fabricators, Inc. Installation by Horace Blackman Co. 


New rigid, extremely versatile, light weight materials are making corro- 
sion a memory in industry all over America. These unplasticized poly- 
vinyl chlorides are typified by Boltaron 6200. 

Firestone’s Exon 402-A resin meets Boltaron’s exacting specifications 
—best assurance of uniform results under the most corrosive conditions. 

These materials can be welded, sawed, sheared, stamped, milled, 
molded, planed, drilled, embossed, rolled and cemented—on conven- 
tional woodworking or metalworking equipment. 

For details that will interest you in particular, call or write: 


Firestone 
Chemical Sales Division 


FIRESTONE PLASTICS COMPANY, Dpt 28-A, POTTSTOWN, PENNSYLVANIA 
A DIVISION OF THE FIRESTONE TIRE & RUBBER CO. 


NOTE: Firestone supplies the resin only, does not manufacture the end product, 


How Exon 402-A wipes out corrosion 
Installation by Horace Blackman Co. 
rat 
| 


PLANT NOTEBOOK ... 
: 20 20 i909 20 The capacities can be in any logi- 
z 15 8 + 15 cal units as long as both units are 
40 the same. ‘The numerical value of 
2 5 10 “i oS 10 the two capacity scales and the two 
ty. 4 9 <<< 9 cost scales can be multiplied by the 
same number (e.g. 10, 100, etc.) 
6 E ary ‘ithout affecting the value of the 
6 without affecting the value 
Ka 55 Size Factor or ratio. ‘The reference 
42 4% point on the Size-Factor scale gives 
3 3 the ratio of capacity of B to A. 
87 3 The Scale-Up Factors or expo- 
o§ ; nents are the vertical lines with val- 
10 0.2 2 i 2 ucs ranging from 0.5 to 0.8. The 
06 0.6 Factor Line has been made 
15 heavier since this factor is generally 
03 considered to be an average value. 
at yo2 It is important to note that the 
Scole-up 06 ois scale of costs for B is fan-shaped 


Foctors 05° 010 


Six-Tenths Factor Nomograph Shows 
Costs at Different Capacities 


Atrrep B. Bascock, Jr., Chemical Engineer, Dobbs 
Ferry, N. Y. 


The “six-tenths factor’ method for roughly esti- 
mating process equipment and plant costs has been a 
useful rule of thumb to engineers since it was developed 
by Williams, Chilton and others (ref. Chem. Eng., 
Dec. 1947, June 1949, Apr. 1950). ‘The nomograph 
described provides a simple, easy way to use the “six- 
tenths factor” as well as any other exponential factor 
from 0.5 to 0.8 which may be applicable to the plant 
or equipment item being estimated. It can be par- 
ticularly helpful to management or others who may 
not be familiar with the method or with the use of 
the log-log slide rule. 

The exponential method for cost estimating is 
useful for predesign estimates during research and 
development phases to assist in directing projects along 
the most profitable lines or for management’s use in 
making quick estimates to determine order-of-magni- 
tude costs for proposed plants or projects. 

This nomograph is a graphical representation of the 
equation C,(S,/S,)* = Cx, where S, and S, are the 
capacities of two plants (or pieces of equipment) A 
and B, and C, and C, are the capital costs of A and 
B. ‘The exponent x is ther “scale-up factor.” To use 
the nomograph: 

1. Connect the capacities of the two plants on the 
scales marked Capacity of “A” and Capacity of “B”. 
This line crosses the Size-Factor scale at a reference 
point. 

2. Connect the reference point on the Size-lactor 
scale with the known cost of A on the scale Cost of 
“A”. This second line will cross the group of lines 
marked Cost of “B” and Scale-Up Factors. 

3. Select the proper Scale-Up Factor line and read 
the cost of B where the line drawn in Step 2 crosses it. 
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and that the numbers correspond 

to the fanned lines. Extensions of 
these lines wil] pass through 1.0 on the Size-Factor scale. 
Subdivisions for this cost scale are marked on the 0.6 
Factor Line. ‘The numerical value of costs and subdivi- 
sions of the scale must be determined by following the 
fanshaped lines to the numbers at the right of the scale. 
Do not use numbers horizontally opposite the point in 
question. 

In the example shown, Plant A has a capacity of 20 
tons per day and costs $1,000,000. A similar Plant B 
with a‘capacity of 50 tons per day will cost $1,700,000 
using a 0.6 factor or $2,000,000 using an 0.8 factor. 


“Coordinate oxis 
extended 


More on Haehet Planimeter 


Joun W. Lancuaar, Wilmington, Del. 


Many engineers who read J. 'T’. Hogan’s short article 
on the hatchet planimeter on pt 226 of the April 1954 
Plant Notebook are probably bending and filing steel 
rods in their home workshops. The hatchet planimeter 
is accurate and simple enough to merit more wide- 
spread use than appears to exist. However, a few addi- 
tional remarks concerning precautions and accuracy 
limitations seem to be in order. 

A penknife with reasonably tight joints may be 
used with results almost as reliable as those of the more 
specialized instrument described by Mr. Hogan. One 
blade approximately at a right angle to the knife 
serves as the pointer, and the other blade fully ex- 
tended behind the knife serves as the “hatchet.” 


July 1954—Cuemicat ENGINEERING 


Sg 
- 
Hatchet 
pe, 
‘ 


PROCESS EQUIPMENT NEWS 


PUBLISHED BY FABRICATED PRODUCTS DIVISION, THE M. W. KELLOGG COMPANY 


JUNE-JULY 1954 


More Fizz for 
New York’s Sodas 


More carbon dioxide—for use this sum- 
mer in carbonated beverages bottled 
in the New York area—is the worthy 
purpose behind this condenser, shown 
below during the tube loading opera- 
tion in Kellogg’s shops earlier this 
Spring. During the hot weather season 
it condenses some 30,000 pounds of 
carbon dioxide an hour, enough to 
supply the fizz in something like seven 
million bottles of soda pop. 

On the technical side, one of the 
more unusual service conditions for the 
condenser is an extreme pressure dif- 
ferential of over 1300 pounds per 
square inch. Carbon dioxide on the 
shell side will be held at a pressure of 
1400 psig. Water will circulate in the 
tubes under a pressure of 80 psig. 


The unit will consist of two shells, 
each with 250 tubes, 34 inch in outside 
diameter by 20 feet in length. The two 
sections are of forged, integral-channel, 
fixed-tube-sheet construction with ad- 
miralty tubes and steel shell cover, 
channel, and tube sheets. 


FABRICATED: 
PRODUCTS DIVISION 


M. W. KELLOGG 


Mammoth Pressure Vessel for Oil 


Refinery to Be World’s Heaviest 


The world’s heaviest process vessel, 
and one of the largest ever built, 
is now being fabricated in the 
Kellogg shops at Jersey City. When 
completed, the vessel—it comprises 
the reactor and regenerator of a 
unique Fluid Hydroforming plant 
—will stand well over 200 feet high 
and weigh approximately 650 tons. 

Knockdown assembly of certain 
portions as well as complete fabri- 
cation of others will be accom- 
plished in the shop before the vari- 
ous sections are shipped to the 
field for installation. 

The illustration above shows the 
pressed head sections, cut to exact 


size, being joined together. The © 


four “orange-peel” sections form 
half of the bottom head of the 
vessel. After the other half of the 
head is fabricated in the same 
manner, the two halves will be 
fitted up and match-marked in the 
shop, then shipped to the job site 
for final assembly. 

The reactor vessel, which will be 
approximately 135 feet high and 
have an internal diameter of 23144 


feet, will be topped by a smaller 
vessel, 1214 feet in diameter and 
74 feet high, in which catalyst for 
the reforming process will be re- 
generated, Over all height of the 
completed unit, exclusive of the 
supporting pedestal, will thus ex- 
ceed 200 feet. 

Like the bottom head, the top 
head and the nine courses for the 
shell of the large reactor will be 
shipped to the job site in longi- 
tudinal halves. The smaller regen- 
erator vessel will be fabricated in 
the shop, stress relieved in’ one of 
Kellogg’s huge furnaces, and 
shipped to the job site fully as- 
sembled. Stress relieving of the 
welds in the reactor, in itself a job 
of tremendous magnitude, will be 
done in the field after the vessel 
is erected. 

The reactor is being fabricated 
of carbon-moly steel plate, varying 
in thickness from 2 inches for the 
top head to 2%4 inches for the 
lower shell courses and bottom 
head. Chrome-moly steel plate will 
be used for the regenerator section. 


PRACTIONATING 
TOWERS 


Lo * 
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PLANT NOTEBOOK ... 


Accuracy of tracking may be tested by running back 
and forth on a straight line to see if the hatchet edge 
stays on the line. Small deviations are unimportant, 
and may ordinarily be compensated for by averaging 
two readings: (1) Tracing first down (along OX in Mr. 
Hogan’s diagram), clockwise around the curve, and 
back to the center; and (2) starting over again and 
tracing up (in the reverse direction from OX.) coun- 
terclockwise around the curve, and back to the center. 
This procedure also helps to compensate for the small 
crror due to the estimated center not being the true 
center. 

lor figures of several square inches or more, results 
accurate to within 2 or 3 percent may be expected 
with careful manipulation and measurement, if the 
planimeter length L exceeds 1.5 times the largest 
diameter D of the figure. With L/D as small as 1.0, 
the theoretical error may be as high as 4 to 5 percent, 
depending on the shape of the figure. The theoretical 
accuracy rapidly improves for larger L/D, but accurate 
measurement of the displacement AB of the hatchet 
becomes more difficult so that L/D less than 5 is 
usually desirable. 

As already indicated, the instrument is not exact 
even in theory, but generally gives results slightly high. 
The magnitude of the error depends not only on the 
shape of the figure, but on the direction of the “radius” 
along which the pointer is moved and on the direction 
of tracing around the curve. Referring to Mr. Hogan’s 
diagram, assume that the radius OX is at an angle QO 
clockwise from OY, and the curve is traced clock- 
wise. Then in the diagram, Q = 270 deg. For this 
and other angles, the estimated area for a circle of 
diameter D would be larger than the actual area by 
the amount shown in the following table, where L 
times the chord AB is the estimated area: 


Error Percent When Q = Deg.————- 
90 180 p 


L/D 270 
1 +8 +6 0 +2 
2 +2 +2 +1 +1 


Use of the are instead of the chord AB would increase 
these errors; hence the chord is recommended for both 
simplicity and accuracy. 

An additional error arises from not having the start- 
ing point O at the center of the figure. In a rather 
extreme case with the estimated center 5 percent of 
the way from the true center to the perimeter, the 
error from this source can be 2 to 3 percent for L/D 
of 1.0, or 1 to 2 percent for L/D of 2.0, when using 


Inner Tube Mystery De-mystified! 


If you have followed the discussion about the linearity 
(or lack of it) in the inner-tube scale which won the 
$100 Annual Plant Notebook Prize for D. H. Geis- 
kieng, look for the symposium of explanations next 
month. A surprising number of engineers have come 
up with answers to this puzzler. 
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the average of two readings as suggested above. The 
center location for figures normally encountered in 
engineering work can ordinarily be estimated more 
accurately than this. 

Unusual figures, as for example an outline of the 
Great Lakes, should be divided into a suitable number 
of parts. 


350 350 350 
300 300 300 
250 250 
250 
4 | 
: 200 i 200 200 
150 150 150. | 
100 100 100-4 
50 50 sot 


Log Mean Temperature Difference 
Found by High Speed Chart 


Grecory Tueociitus, Wellsville, N. Y. 


Above is an empirical nomograph which simplifies 
solving the log mean temperature difference equation, 
AT,, = (AT, — AT:)/(InAT,/AT,). It is especially 
useful in cases where it is desired to work backwards 
from the log mean temperature difference and one of 
the delta T’s to find the other delta T, since in this 
case the equation itself can only be solved graphically 
or by trial-and-error means. 

As an example of the nomograph’s use, assume AT, 
= 300 deg. and AT, = 140 deg. A straight line con- 
necting these points on their respective scales will 
intersect the AT’, scale at 210 deg. 

Likewise, if AT,, is assumed to be 210 deg. and AT, 
= 300 deg., a straight line connecting these points on 
their respective scales, if extended, will intersect the 
AT; scale at 140 deg. 

The nomograph can be used with either Fahrenheit 
or Centigrade degrees. 
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The full pipe area of GC-F: Cylindrical — G.C.£ Valves stop erosion 
Plug Valves guarantees smooth flow of _ from solids in suspension in 
viscous lading, such as found in this 4 INDUSTRIAL PROCESSING. 
ROOFING ASPHALT PLANT. Since the | This company hos purchased 
Valve has equivalent area to the pipe, Valves since 1937. 
there is. no retarding of the free flow of a 

material, 


The knife-edge action of the O-C.£. Cylindri- i Because of their quick quarter-turn shut-off, 
cal Plug easily shears obstructions found in Cylindrical Plug Valves are important 
SEWAGE TREATMENT PLANTS. This oction = in NATURAL GAS INSTALLATIONS. This al- 
lows immediate control of flow. Now TEFLON* 
GASKETS provide even’ greater dependability 
Gguinst head leakage. -rer.ow is ourony 


? Write for descripitive Catalog 4-CM to American 


Car and Foundry Company, Valve Division, 1501 
E. Ferry Avenue, Detroit 11, Michigan. 


Representatives in 50 Principal Cities 
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THIS PAPER?” ROARED 


Nineteen editors cringed, the ad director stumbled into 
his waste basket, a dozen business department staffers 
salaamed. “You are, sir,” they quavered. 


“Well, let’s knock off those reader opinion surveys,” 
growled the bossman. “A thousand letters a month cost 
dough. And cut out that Reader Service stuff too. If 
those guys can’t write to the manufacturers themselves, 
why should we do it for em?” 


“Yes sir, but... ,” broached the Editor. “Don’t but me!” 
snorted the Master. “If you'd stop gallivanting around 
those plants listening to engineers’ problems, our over- 
head wouldn't be so high. Isn’t that where you picked 
up that high-priced new layout idea to cut down ads 
and editorials running on the same page?” 


“You bet it is, Mr. Publisher!” piped up a voice from 
the water cooler. “That’s where any good editor goes 
for his best ideas. Where else would he get ‘em but 
from the readers themselves?” 


chemical engineers profit from it... 


THE PUBLISHER 


Fantastic? Sure it is! We know it couldn’t happen and 
so do you. The point is .. . we'll go a long way to en- 
courage your suggestions. What's more, we'll try to 
incorporate them in your business paper too. On 
CHEMICAL ENGINEERING the publisher is the first to 
admit our editorial policies are dictated by the reader. 


Want f'instances? Look at those opinion surveys .. . 
we've polled 1000 readers a month for years. Reader 
Service? You first voiced the need back in 1949 — your 
ideas have guided us ever since. And how about the 
new layout to reduce combined ads and editorials on 
the same page? It concentrates your favorite depart- 
ments, makes material easier to find, more adaptable 
for filing . . . tailored to your interests all the way. 


How can you make a contribution? That's easy .. . 
just write us your ideas, suggestions and criticisms. 
There’s nothing we like better than to know you're get- 
ting your money’s worth . . . in your business paper . 
CHEMICAL ENGINEERING. 


Chmical 


A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 36, N, Y. 
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You and Your fol Edited by Hugh T. Sharp 


How Does Your Writing Measure Up... 


J. BR. GOULD 
with commentary by 
N. G. SHIDLE 


Norre—If you're like most chem- 
ical engineers, you've probably no- 
ticed that a big chunk of your time 
is spent in writing. And, again, if 
you go along with the majority, you 
probably don’t enjoy it. 

Well, if such is your predica- 
ment, this article is your meat. 

Our author, Jay R. Gould, is the 
director of the Technical Writers’ 
Institute of Rensselaer Polytechnic 
Institute and a well-known teacher 
of technical writing. His nine check 
points can mark the route to better 


writing for you. Norman G. Shidle, © 


whom we've asked to do the com- 
mentary, is editor of the SAE 
Journal and the author of ‘Clear 
Writing for Easy Reading.” His 
somewhat different viewpoint will 
aid you—especially when you write 
for publication.—Eprror. 


Ove evenic not long ago, I sat 
in the Engineers’ Club in New 
York with a prominent young engi- 
neer, the vice-president of a large 
construction company. During our 
conversation he brought up the 
subject of the writing problems 
that confront the engineer. 
“Every engineer has to write at 
some time or another,” he said. 
“Of course, all of us in our college 
days had visions of passing the 
writing job over to our secretary, 
or even the office boy, but in reality 
it has turned out differently. 
“Today the engineer is respon- 
sible for all kinds of communica- 
tion jobs. Reports have to be 
turned in to government agencies, 
inter-company memoranda have to 
be written, and articles must be 
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... at These Nine Vital Points? 


Can you... 


prepared for trade journals. Also, if 
the engineer wants to get ahead, he 


may find it necessary to deliver | 


papers before professional societies. 
Yet we often find ourselves unpre- 
pared to do the writing job.” 

That engineers can’t write is a 
myth that engineers themselves 
have nurtured, just as my friend at 
the Engineers’ Club was doing. 
He’s a victim of self-delusion. 


NEXT MONTH... 


Top job of a leader is getting and 
keeping the loyalty of his subordinates. 
If you now direct the work of others, 
or if you aspire to such a post, tips on 
how to mold—and hold—that loyalty 
can help you do a better job. Look for 
them in next month’s YOU AND 
YOUR JOB. 


Force your writing to serve you? 

Make your personality pay off? 

Keep your story on the beam? 

Gage your material requirements? 

Get off on the right foot? 

Buttress your text with the right example? 
Keep the reader moving with you? 

Brake to a stop at the right place? 
Guarantee pleasant, profitable reading? 


This delusion is that writing is 
an art; that very few people can 
write; that it’s hard work (1) and 
that it better be left in the hands 
of other people. 


It Can Be a Science 


Writing can be an art, but it 
can also be a science. And it is 
nonsense to say that very few peo- 
ple can write. Very few can write 
well enough to win the Pulitzer 
Prize, but most people, if they took 
the pains, (2) could write ade- 
quately and effectively. 


(1) It is hard work. That’s why so 
many people do it badly. And the hard- 
est part of the work is the clear think- 
ing which must precede.—NGS 


(2) Right again. But the pains must 
give birth to well-organized thoughts. 
Just suffering isn’t enough.—NGS 
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drying expenses. with: 
LOUISVILLE DRYER 


Know the results 
before you buy! 


A Louisville engineer can tell you every 

Louisville Rotary Cooler with rotary Louisville Rotary Steam-Tube Dryer saving, every improvement, every bit of 
shel] and external water sprays. pepe ne type pe gece as pee increased efficiency before you invest. A 
Louisville Dryer is fitted to your job. It’s 


the result of a Louisville engineer’s com- | 
plete analysis of your particular problem, ; 
of knowing your problem thoroughly . ., 2 
and solving it by applying 50 years of dry- 
ing experience, and using the testing facil- 
ities of General American’s laboratories, 

More than once, a Louisville Dryer has 


turned a losing operation into a profit. 
able one. Write or call for a Louisville 


There is a LOUISVILLE DRYER for better drying in the 


engineer to make an obligation-free 
: vey of your operation. 
LOUISVILLE DRYING MACHINERY UNIT 
GENERAL AMERICAN TRANSPORTATION CORPORATION | 
General Offices: 135 South LaSalle Street, Chicago 90, Illinois 


Dryer Sales Office: 139 S. Fourth Street, Louisville 2, Kentucky 
OFFICES IN ALL PRINCIPAL CITIES 


CueMIcAL ENGINEERING—July 1954 251 


| 
4 if 
4 i i 
General American 
following industries: Brewing * Conners By-Products 
Chemical Distilling Fertilizer Fisheries * Feeds Foods 
j 
1 


Gould on technical writing . . . 


However, my friend was right when he said that 
every engineer has to write at sometime or another. It is 
the vast increase in writing assignments that has thrown 
many engineers into a tailspin. Since the war, it has 
been estimated that the volume of written work stream- 
ing from the average company has increased four hun- 
dred fold. 

Can something be done to offer the engincer certain 
short-cuts to lick his writing problem? I think it can, 
and it’s on this assumption that I am offering these 
nine check points for writing. 


Writing That Has to Be Done 


But before we arrive at our checklist, let us look at 
a few of the writing situations that involve the engineer. 

Certainly he dictates letters, if he doesn’t write them 
himself. Only a few weeks ago I had a letter from the 
publications manager of a utility company commenting 
on how hard it is to get people to be simple and direct 
when they are writing business letters. 

This man went on to say, “When a man writes a 
personal letter, his tone is usually light, he sounds as if 
he enjoyed writing the letter, ~ what he says sounds 
like good normal conversation. ? But the minute he 
begins a business letter, oh boy, bring on the jargon!” 

But to go on with our list: The engineer may have 
a hand in preparing manuals of one kind or another; 
he may have to write promotional copy. And all the 
time, if he’s an asset to his company, he is forever 
explaining that company and its acitvities to the general 
public through what he says and what he writes. 


Analyzing the Problem 


So because your writing assignments are so varied, 

I submit this as Check Point 1 in your short-cut 
to writing. Size up the situation. Analyze the writing 
problem in at least three ways. 

The first of these is to find the purpose4 behind the 
writing—why you are setting it down on paper. 

Are you briefing someone in your company on a new 
development connected with your product? Perhaps all 
your reader requires, then, is a plain answer to a plain 
question. Cut out the frills. Make it simple and terse. 
Imagine that every sentence you write is costing money. 
Get the information down and stop worrying about how 
it sounds. 


Shidlie comments .. . 


3 It’s good to have our writ- 
ing sound like normal conversation; 
but fatal for it to be like normal 
conversation. Conversation and 
writing are two different forms of 
communication; require different 
techniques, Conversation is re- 4 
ceived through the ear. The speaker 
sets the pace. Repetitions and 


doubt this. 
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emphasis necessary and possible in 
conversation are loose and wordy 
when copied in writing. Get steno- 
type notes of any high-grade con- 
versation you've been in, if you 


Define the purpose as well 
as find it. Force yourself to write 
down in one sentence the main 


But perhaps your reader wants more than plain 
information. He’s not completely sold on your pro- 
posal. In that case, you have to be more persuasive. 
Deliberately select your vocabulary. 

The writers of adjustment letters are told never to 
use the word complaint in writing to dissatisfied cus- 
tomers. That word is guaranteed to lose friends. There 
are many, many such words in business communication, 
some that are pleasant, some that leave a bad taste. 
Watch your words. 


Who’s Reading It 


But besides considering the purpose behind our writ- 
ing, we must pay attention, a lot of attention, to the 
man who is going to read it. 

In.some writing jobs he may be a single reader, the 
president of your company, another person in your 
office. And if he is someone you know, I’m sure that 
you keep a mental picture in front of you while you 
are writing. Will Mr. D. understand this, you say. 
Or, Fred is a crank on grammar and punctuation, I'd 
better check and recheck. 

But do you use the same care when your readers 
are more complex, the members of a professional society 
or the stockholders in your company? You should. 
Every reader, whether an individual or a composite, has 
his peculiarities. 


The Situation Sets the Style 


The third division under our first check point is 
this. What kind of material are you using and to what 
extent will it condition your writing? Engineering mate- 
rial by its very nature often calls for a certain style. But 
this doesn’t mean it has to be “jargon.” It doesn’t 
necessarily have to contain a statement such as this 
from a government agency: “This office maintains a 
chronological suspense upon matters to which a response 
is expected.” 

Material prepared by technical writers for technical 
readers, usually need not contain as much illustrative 
material as material written for nontechnical readers. 
And on the other hand, some material cannot be “‘popu- 
larized” no matter how much you try. What you gain 
in interest value you lose in accuracy. 

So check Point 1. Analyze the writing job in its 
three aspects of what you want to accomplish, the kind 


point you want to convey. Do this 
before you start to write. Then 
what you write becomes simply an 
amplification, explanation, or proof 
of that main idea. 

It’s the easiest way to insure 
good organization adapted to the 
special purpose of the particular 
piece of writing. 
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Ansul fire protection 
equipment faster 
_more effective! 


Four reasons why 


WEATHER-TIGHT CONSTRUCTION. Ansul extinguishers are water- 
tight and corrosion resistant, always ready for action even after extreme 
weathering and exposure to wide temperature variations. 


PATENTED NOZZLE. To ensure full fire coverage, Ansul’s patented 


nozzles deliver the right kind of stream for your fire protection problem 


(low velocity or high velocity, depending on hazard). 


Je 


SEALED PRESSURE CARTRIDGE. A positive activating system puts 
Ansul “Plus Fifty” dry chemical to work immediately—no delay. Cartridge 
replacement in the field is simple, no tools are necessary. 


4. 


RUGGED CONSTRUCTION. Quality materials and careful workmanship 


make it possible for Ansul to back their equipment with a 5-year warranty 


—the only one of its kind in the industry. 


Here is the Big Service Plus 
offered only by Ansul: 


A complete fire protection program 
for your plant and your employees 


@ Personnel training in your 
lant by experienced Ansul 
instructors. 


@ Customer training school at 
Ansul plant, Marinette, Wis- 
consin. Write for schedule 
and registration information. 


@ Visual aids for your safety 
meetings and other training. 


@ In-plant survey to determine 
your fire protection needs. 
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Call the Ansul Man! 


Get in touch with your local Ansul man through the “yellow 
ages” or write ANSUL CHEMICAL COMPANY, Fire Equipment 
ivision, Department F-112, Marinette, Wisconsin. 
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of reader you have, and the special conditions that the 
material itself demands. 


Where YOU Come In 


At this point a statement by a colleague of mine at 
Rensselaer comes to mind. Of engineering writing, 
Prof. Douglas Washburn has this to say: “Certainly 
a degree of objectivity is necessary, but frequently 
technical writing scems to strain so far in this direction 
that it gives the impression of having been written by 
a machine rather than a human being.” 

Let your personality show through your writing. 
This will be Check Point 2. Show that the writing 
has been done by a man, not a machine. 5 

What would you say if you were invited by your 
employer to talk over a deal with him, only to find 
that you were to be on one side of a screen, and he on 
the other? The channel of communication would be 
poor to say the least. Yet this analogy, ridiculous as it 
is, is minor compared to what often happens to the 
engineer when he sits down to write. He sets up his 
own screen, 

He has been conditioned to such an extent by some- 
thing called “technical style” that his native way of 
saying things has been throttled, and, as Prof. Wash- 
burn remarked, he has become a machine. 


How to Stick to the Subject 


It has been said that the idea back of every good 
piece of writing can be expressed in a single sentence. 6 
Teachers of writing call it the thesis sentence. 

/ Check Point 3: Decide what the subject of your 

piece is going to be—then stick to it. 7 Every 
writer as he is working, just as T am doing now, thinks 
up ideas, with incidents to enliven his writing. Some- 
times they belong; more often they don’t. 

So stick to your topic even if it means pitching a 
pet idea into the waste-basket. One way. to achieve 
this singleness of purpose is to draw a box on a piece 
of paper, and in it write your thesis sentence. 8 And 
from time to time, especially as you pass from one point 
to another, glance at the box and see if your new mate- 
rial will go into the box. If it won’t, discard it. Be 
particularly ruthless in revision. 


Shidle comments .. . 


5 Very desirable . . . but a 


How Much Material Do You Need? 


Check Point 4 is for you to assemble all the 

material that you possibly can, and if some of it 
seems beyond your needs at the time don’t worry. Mate- 
rial for your piece of writing will come from many 
sources: research, things you’ve seen, experiences you've 
had. Especially don’t overlook that last source. Your 
experiences are part and parcel of your ideas. 

So gather as much material as-you can. Nothing gives 
you a happier feeling than to know that you have 
reserves to draw upon. It will prevent a thin picce of 
writing. 


How to Get Going 


Many writers feel that they must start with some- 
thing called an introduction. My personal reaction is 
this. If you think you need a warm-up period, by al! 
means write an introduction. But later on, when you 
are revising, see if you can’t cut it off. 9 

Check Point 5, then, is to take particular care 

with your beginnings. Elizabeth Ogg, a_profes- 
sional author specializing in interpreting technical mate- 
rial to the layman, says this: “Beginnings are strategic. 
They may make a difference in whether your writings 
get read or passed by.” 

The initial paragraph of your writing, then, not only 
presents the material to the reader; it induces him to 
read it in the first place. 10 

The beginning, however, must be compatible with 
the rest of the picce and with the reader. A contro- 
versial statement, a quotation, something lifted from 
today’s newspaper, all these will dangle the bait in front 
of the reader. 1! But each in its own place. A report on 
an important process for a man who must use the 
process will demand little in the way of a fresh begin- 
ning. But your colleagues may be more wily. Their 
reaction may be: “Oh, are we going to hear that again?” 

An article before me, written by an engineer for engi- 
neers and about a Canadian steel man starts out this 
way: “When Adam Smith was a boy, he wanted more 
than anything else to grow up to be a mechanic.” A 
name strikes our attention, a story is being told. 

A bulletin on photography, aimed at serious photog- 
raphers, begins less visually, but it has a_ positive 


10 And here is the reason for 


touch dangerous for the unskilled 
amateur. Trying to put “person- 
ality” into his writing, he often 
ends. up merely verbose and trite. 
Too often he turns cliches. Might 
be safer if this were moved back to 
Nuniber 9 instead of being Num- 
ber 2. 

6 In my opimion, this is by 
far the most important point of all. 
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The man who actually does this 
before writing has a hard time 
doing a really bad piece of writing 
— if he sticks to his thesis. 

7 Amen! 

5 Amen again. And why not 
work this into your lead sentence? 
Everything else will flow naturally 
and effectively from it. 

9 Cut it off! Don’t just “see 
if you can’t cut it off.” Do it. 


cutting off the introductory “warm- 
up”. 

11 Be Careful! Like the advice 
to put in “personality,” this sort of 
“human interest” lead can come 
out badly more often than well for 
the everyday writer. I believe that 
the writer’s job is to interest the 
reader in his thesis—and the sooner 
he starts doing it the better. 
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For faster, more economical Greater Output — because machines operate at highest 
chemicals-handling 

Lower Upkeep — because the oil cushion absorbs load 
Here’s good news to the users of “PAYLOADER” shocks and because clutch life is greatly increased. 

clutchin, are eliminated, 

that new peaks of performance are provided. _-—-More Efficiency —because engine operates a most efficient 
Prove to yourself that these two famous “PAYLOADER” 
tractor-shovels are still the finest in their class. YOU CAN'T COMPETE IF YOUR EQUIPMENT IS OBSOLETET 


Ask your "PAYLOADER” Distributor for a 


demonstration, or write The Frank G. Hough Co., 
754 Sunnyside Avenue, Libertyville, Illinois. PAY LOADE 


Hae? 


255 


L 
4 t r 
fj, 
$" | 4 
| 
[ 
CHEMICAL ENGINEERING—July 1954 


Gould on technical writing .. . 


approach and a deliberate goal in mind. It says, “The 
aim of most photographic effort is to make a print of 
satisfactory quality.” Not sensational, but useful to 
the purpose and the reader, 


Don’t Forget to Show ’Em 


Check Point 6: Less interpretation and more 
illustration. 12 

A writing assignment of any length can be broken 
up into a number of segments or main points. But if 
you want your main points to do more than go in one 
ear and out the other, you must illustrate each of them. 

There is a difference between illustration and inter- 
pretation. When a writer says in other words, you can 
be sure that he is going to interpret for you; unfor- 
tunately, the interpretation is sometimes more cloudy, 
more confusing than the first thing he said. 

Get into the habit of providing a pungent example 
for each main point. Give the reader something to 
visualize, a good concrete down-to-carth example. Draw 
on your personal experiences. Every reader likes to read 
stories. ‘Take him on that job you did. Let him see you 
in action. Keep a file of items which you think might 
be useful—then use them in your writing. 


How to Hang On to the Reader 


Not only must we provide examples for our main 
points, we must provide the means for the reader to get 
from one main point to another. Not being as familiar 
with the content as you are, he often loses his way. He 
says, “A mormnent ago you were talking about Korea. 
Now we seem to be in ancient Rome. How did we 
get here?” 

Check Point 7: Give the reader signs and guides 
/ to show him the direction of your thoughts. Our 
language is lavish with such transitional devices: such 
phrases as nevertheless, although, consequently, how- 
ever, in addition to, 

When the reader sees these, he knows that you are 
shifting your direction, and he is being told to be on 
the alert. There are hundreds of such directional words. 
Sprinkle them liberally throughout your writing. 13 


Shidle comments .. . 


How to Put On the Brakes 


The next Check Point, 8, pertains to the ending. 
While the beginning attracts attention, the ending 
of your piece should leave the reader with the feeling that 
he has accomplished something by having read it. 14 
This feeling can be arrived at in a number of ways. 

First of all, it is a good idea to make some demands 
on the reader, to ask him to do something. Don’t let 
your writing “run down.” And a way to avoid this is 
to give it a lift instead of sending it into a decline. 
Put some pressure on the reader. If nothing else, ask 
him to think about the ideas you have presented. 

Or provide him with a summary of the main issues. 
F specially if the piece is of some length, this device 
is good not only for the reader, but also for the writer. 
It forces him to be logical in arrangement. 

A third principle connected with the ending is always 
to save something for the ending. Make the circle 
complete. If you began with a story, end with a story. 
Take a tip from the skillful public speaker. Observe 
how he finishes with an anecdote or a punchline; when 
he doesn’t have any more to say he stops cold. 


Is It Readable? 


And now before we come to an ending for this 

article, consider for a moment Check Point 9, the 
over-all principle of readability. Here 1 would like fo 
cite the case of John Newsome, a third-year student in 
a special writing course I conduct. 

John, a fledgling engineer, would like to have a side 
career as a writer of science fiction. 

He reacted strongly when I criticized his first effort. 
It was full of purple passages and roundabout ways of 
saying things. John couldn’t say, “The man went on 
reading the book.” Instead he said, “His lips continued 
to read.” And one very mixed metaphor bore the sen- 
tence “His body bore my scars on its handsome face.” 

His writing was unnatural as well as inaccurate. 

Until the John Newsomes come to their senses, not 
much can be done about their writing. John somehow 
had the idea that when you turned to fiction you aban- 


12. Very important—and infre- 
quently done, Examples are much 
harder to dig up and express than 
generalities and opinions. 

13 This is good advice. Used 
for exactly this purpose, the sug- 
gested words are excellent. . 
Trouble is the average everyday 
writer tends to toss in such words 
too frequently when they aren't 
needed, Usually they are 
“empty” or “say-nothing” words. 
I'd suggest adding the advice: 
“When in doubt, leave them out.” 
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14 Here’s the only point on 
which the professor and the editor 
really differ. ‘To me, the ending is 
of very minor importance as com- 
pared with the beginning. Reader 
surveys prove that scores will read 
the first paragraph of an article 
or report for one who gets to the 
finish. Most engineering writing 
that crosses my desk is most easily 
improved by putting its last para- 
graph first. Either article or report 
is most interesting when the con- 
clusions come first and the article 


or report proves them. . . . Besides, 
the main points will thus have been 
registered with a maximum—not a 
minimum—number of readers. 

(For eight years now, at least 
one engineering society publication 
has been applying exactly this tech- 
nique to the rewriting of all papers. 
Only thanks and congratulations 
for the technique have come from 
readers; scarcely a single kick. And 
less than one half of one percent 
of some 1,600 authors have ob- 
jected.) 
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ELLIOTT 


CROCKER-WHEELER 


Here is a complete line of motors with built-in reduc- 
tion gear units which covers practically every need. 
Available in any motor type, any enclosure, any 
mounting, in frame sizes from 1 to 150 hp. 

Single reduction, 780 to 280 rpm...double reduc- 
tion, 230 to 45 rpm... triple reduction, 37 to 7.5 rpm. 
Construction features include precision processed, 
file-hard gears, large oil reservoir for abundant splash 
lubrication, heavy, rigid cast iron pyramidal base, 
and a bearing housing and oil seal separating the 
inner high speed motor bearing from the gear lubri- 
cation, which after much service may contain minute 
metallic particles tending to shorten bearing life. 


GET THE GEARMOTOR DATA BOOK 


—ask your local Elliott District Office 
or write direct to Elliote Company, 
Crocker-Wheeler Division, Ampere, N. J. 


ELLIOTT Company fi 


* STEAM TURBINES © MOTORS © GENERATORS © DEAERATING HEATERS © EJECTORS © CONDENSERS 
CENTRIFUGAL COMPRESSORS © TURBOCHARGERS © TUBE CLEANERS © STRAINERS 
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doned normal ways of saying things and indulged in 
something called “pretty writing”. 

I’m afraid that something of the same sort prevails 
among engineer-writers—only in reverse; that when you 
write up technical material, you abandon good easy 
communicative writing and adopt something called “lit- 
erary” style. 


How to Boost Reading Ease 


One piece seems casier to read because the writer 
has used comparatively short paragraphs and sentences. 
He has made direct statements, not cluttered them with 
modifications and amendments. The page looks easy 
because he has left plenty of white space. 

If he has written a report or a research article, he 
has used crisp informative headings. He has used a 
vocabulary that has good visual words in it, words you 
can see, and feel, and hear. He has used names, names 
of people and places. The reader’s eye is caught by the 
name of a famous scientist; he recognizes a product by 


In any analysis of writing, many more factors enter. 
A complete mastery of them belongs to the really pro- 
fessional writer. But most of us look upon writing as 
an extension of other work, as a vehicle for expressing 
what we do. 


Where to Check Yourself 


In any writing assignment, then, after you have com- 
pleted your first draft, check it at these nine vital points. 
They are: 1. analyze the situation and see if you are 
doing what you had intended; 2. allow your own per- 
sonality to show through your writing; 3. stick to the 


topic under discussion; 4. consider your material, and 


make sure that you have more than enough; 5. pay par- 
ticular attention to the beginning; 6. check the main 
points for pertinent and interesting examples; 7. give 
the reader plenty of transitional devices; 8. provide a 
sharp and decisive ending; and 9. make the piece of 
writing as readable as possible. 

Check these nine points in your writing, and help 


its trade name. 


destroy the myth that engineers can’t write. 


PROBLEM DRINKERS 
. «+ Can You Spot Them? 


If your company runs close to 
the national average, a fair number 
of your fellow-employees are alco- 
holics. That’s the verdict of au- 
thorities on the subject. 

Of course, the actual number 
will vary with the age, sex and 
national background of your co- 
workers, but on a nationwide basis, 
these savants estimate that some 
6 percent of the males who drink 


say, are in the hard-to-recognize 
“pre-alcoholic” stage. 

How can you spot an alcoholic 
in industry? 

Well, it’s not easy. And to make 
matters worse, his fellow-workers 
and his supervisors will often cover 
up for him. However, there is a 
set of symptoms which can provide 
an indication, a clue. These in- 
clude: 

¢ Consistant tardiness or ab- 
sence on Monday mornings and 
frequent instances of leaving early 
on Fridays. 

¢ Unexplained disappearances 
from the job. 

e Recurring absences excused 
as minor illness, such as a cold, 
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are alcoholics. Many others, they — 


bronchitis, upset stomach; or too 
frequent off-duty accidents, particu- 
larly with assault as a factor. 
¢ Personality changes in a pre- 

viously good worker—arguments, 
criticism of others, recurring mis- 
takes for which he defends him- 
self, minor accidents which he 
blames on others or on equipment, 
marked variation in mood or a 
general disinterest in work. 

Remember, alcoholism is a dis- 
ease. Spotting it is the first step 
toward curing it.—Industrial Rela- 
tions News 


FOLLOWERSHIP 


. . » Clue to Leadership 


The type of leader a fellow likes 
to follow has a great bearing on the 
kind of leader he'll make. This 
“followership”, or preference for a 
particular brand of leadership, is 
just beginning to be recognized and 
studied. 

Tests have shown that the average 
guy prefers that form of leadership 
(be it autocratic, democratic or the 
“free-rein” type) under which he 
will function most happily and 
productively. Certainly not a very 
startling conclusion. Further test- 


ing and comparing, however, indi- 
cates that if you know the follower- 


" ship tendency of an individual, you 


can predict the leadership method 
he’s most likely to use. 

This could be a valuable tool for 
selecting leaders, for resolving per- 
sonality clashes and for increasing 
your own effectiveness as a leader. 

How do engineers rate on fol- 
lowership? 

Engineers, results indicate, tend 
to show an unusually strong prefer- 
ence for the “free-rein” type of 
leadership. In other words, you'll 
probably get better work from them 
if you exert a minimum of control. 
Give them materials, information 
and so on; and then turn them 
loose on a problem-—resisting any 
impulse to butt in. Working “on 
their own” they'll probably do a 
better job—FACTORY Manage- 
ment and Maintenance 


WEAKNESSES 
. . . In Engineers’ Writing 


Some interesting information on 
the weaknesses in the writing of 
engineers came to light in a re- 
cently-ended course in technical 
writing given at the U. S. Naval 
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Polished sanitary type 
used here In liquid transfer lines te filling ma- 


-Corrosion-Resistant 


used here in processing Pyrogen-free distilled 


sy Eli Lilly’s modern, efficient pharmaceutical 
plant at Indianapolis serves as an excellent 
example of the way in which some of the many 
types of Tri-Clover Stainless Steel Fittings are 
utilized to solve specific corrosion-resistant 
liquid conveying line problems. 
With Tri-Clover and Eli Lilly engineers Be 
working together, the most efficient, 
economical type of fitting and line assembly aes 
was determined to meet each individual 
process requirement. 
With a complete line of all types of 
highest quality stainless steel fittings, valves, 
pumps and tubing, plus experienced engineering 
service, Tri-Clover is extremely well qualifed 
to help you solve your corrosion-resistant 
piping problems. 
Call or write for further details. 


View shows Tri-Clover tonical end, sanitary, indus- 
trial welding and Tri-Clamp fittings vtilized 
several different liquid transfer lines. 


See nearest 


Mere are liquid conveying lines to filling machines, 
A Tri-Clover conical end, sonitary, ond 1.7.5. 
screwed stainless steel! fittings. 


- 

A I ) / 
WISCONSIN 


YOU AND YOUR Jon... 


Engineering Experiment Station, 
Annapolis, Md. 

Top stumbling block appears to 
be the complex sentence. Because 
clauses and phrases are tossed 
around with little regard to proper 
relationships, “cart before the 
horse” situations are all too com- 
mon, 

Stilted English is another major 
fault. Many engineers insist on 
obscure and formalistic phrasing— 
no matter how hard it is to read 
and understand. For example, 
many in the course saw nothing 
wrong with the phrase notwith- 
standing the fact that—until it was 
pointed out that the single word 
although is simpler to write, easier 
to comprehend. 

Others were unable to improve 
on the roundabout construction in 
the sentence: “The acid technique 
is not one which can be used by 
inexperienced personnel.” Only a 
handful substituted a simple and 
direct cannot for is not one which 
can, 


BRIEFING COURSES 
To Up-Date Knowledge 


A place where progressive prac- 
ticing engineers can go for a “brief- 
ing” on the many engineering ad- 
vances made since they left school 
has recently been announced by 
the College of Engineering of the 
University of Texas. 

Its newly-established Institute of 
Advanced Engineering is now offer- 
ing courses in the various engineer- 
ing specialities, ‘These courses are 
designed to bring the engineer up- 
to-date on the mathematical and 
scientific theory behind the newer 
developments in his field as well as 
to point out their applications and 
implications. 

First courses at the institute be- 
gan this summer.* Each course 
lasts three weeks, classes being held 
five days per week. All classes, in- 
cluding the laboratory work, are 
held at the university's main cam- 
pus in Austin, Tex. 

*June 14 through July 2, Advanced 
Experimental Stress Analysis ; Aug. 16 
through Sept. 3, New Development in 


through position and 
Properties ‘on “Drilling Fluids. 
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_vinator Corp, 


While the three lead-off courses 
are not of major interest te the 
chemical engineer, the institute has 
announced plans to offer courses in 
all branches of engineering in the 
future. 


FOR BETTER MEETINGS 
. take a cue from TV 


How often has it been your 
“privilege” to sit in at a technical 
meeting and hear speaker after 
speaker drone on about some 
highly technical subject, never once 
lifting his eyes from the paper— 
not even to count the number in 
the audience who were asleep. 

Well, whether today’s speaker 
likes it or not, when he is up be- 
fore a group of people he is in the 
“visual presentation” business— 
just as surely as any television pro- 
gram. So why not adapt the tech- 
niques of T'V to the lecture plat- 
form? 

This was the question that a 
group of people at the Nash-Kel- 
asked themselves 
when they were requested to work 
up a presentation of the activities 
of their department for a discussion 
with other plant members. 

The results: ‘The March, 1954, 
issue of Purchasing reports that, 
“The program featured a panel of 
eight members of the department, 
who told the rather complex story 
of their operations concisely, 
smoothly and interestingly, without 
once referring to notes or manu- 
scripts and without missing a single 
point. It had all the pleasant in- 
formality of a casual discussion, and 
all the ‘meat’ and logical sequence 
of a carefully planned and re- 
hearsed presentation.” 

The secret of this “best meeting 
in years”—use of the teleprompter, 
TV’s gift to gab. 

None of the speakers appeared 
to be reading his pieces. They 
looked about, related anecdotes and 
talked “‘off the cuff” without losing 
their continuity or forgetting any 
detail of their presentation. This 
was made easy with four tele- 
prompters hidden behind the plat- 
form skirt and with a skilled opera- 
tor in the wings. 


The whole text of the program, 
with appropriate cues for slides and 
charts, was constantly before them. 
This set-up gave the speakers a 
degree of mobility otherwise un- 
attainable, and added life and in- 
terest to the program. 

As the department head said 
later, teleprompters were 
worth many times the rental which 
we paid for them. Time is worth 
money, and using these teleprompt- 
ers saved us a great deal of time, 
while enabling us to make a more 
interesting and effective presenta- 
tion than we could have made with- 
out them.” 

Closer to home, a recent session 
of the Institute of Radio Engi- 
neers made the teleprompter avail- 
able to all speakers at its annual 
convention. Even complicated 
mathematical expressions were han- 
dled by the device. Speaker and 
audience reactions ran the gamut 
from favorable to very enthusiastic. 

Maybe your next meeting could 
be spruced up with one of these 
speechmaking aids.* 


READING 
. On Company Time 


Electronic Engineering Co. of 
Calif. had a problem. Its technical 
and management people were do- 
ing too much reading on the com- 
pany’s time. 

Sure, it was a fine thing that the 
men were on their toes and keeping 
up-to-date on the news and doings 
of the industry, but they were just 
spending téo much time at it. Such 
reading is too valuable to stop, but 
the time called “working hours” is 
valuable too. 

The solution: The company 
drew up a list of selected business 
papers and trade publications. Em- 
ployees were told to subscribe to 
those desired and the company 
would pay two-thirds of the sub- 
scription pzice—provided the pub- 
lications were sent to the em- 
ployee’s home.—Business Week 


bd if, so, the people to see are the 
folks at the TelePrompTer Corp. ot 
quarters at 270 Park Ave., 
This firm also has representatives . 
Los Angeles, Chicago, Cincinnati, 
Pittsburgh, Philadelphia and Washing- 
ton, 
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‘ache Once upon a time a Milwaukee spice processor 
Ae got fed up with replacing $18.00 screens ruined by tramp iron hurled 
ae through them by a spice mill. 

So he called his Dings Magnets representative, 
ie who advised him to put a Dings Perma-Plate Magnet at the 
<§ base of the hopper that fed the mill. 

This powerful, non-electric Alnico magnet traps and 
holds tramp iron in its field until the 
mill is cleaned at the end of an operating cycle. 

This is the way Dings Magnets can help 
processors of all kinds to protect equipment, produce a 
more pure product. Write for free Catalog C-5000-B. 


Dings 


DINGS MAGNETIC SEPARATOR CO. and elsewhere. They require ne mointenence, 
4730 W. Electric Ave. Milwaukee 46, Wisconsin strength that’s guarenteed 


Magnetic Separation header fer over Kifly Sears 
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it’s a powerful, non-electric Dings Perma 
eA. Plate. Perma-Plates are available in a complete 
range of sizes and three strengths. Theyre 
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EVEN WATER under certain con- 
ditions can impose a severe burden 
f pumping equipment. Add variables. 
f viscosities, specific gravities 
solids to difficult system head and 
: apacity conditions and the pump 
“problem can often only be resolved 


THE COMPLETE 


and PB—Water handling pumps, available 
in widest range of sizes and hp. 
in Bulletin 8-2900. 


: stage split case pumps for medium capaci- 
ties at high heads. 


INDIVIDUAL 

BULLETINS AVAILABLE 
COMPLETELY DESCRIBE 
AND ILLUSTRATE EACH 
PUMP LINE. 

Write for your copies 
by Bulletin Numbers. 


ALL SOLUTIONS ARE 
chemical so.vuTions: 


PACKINGLESS WATER PUMP TYPE AS—a 
mechanically shaft sealed, case, gen- 


MAGNETIC DRIVE PUMP—Liquid is confined 10 


wetted end. Leakage eliminuted. Revolu- 
tionary design. No packing; no seals, 


Rugged center-line-mount design for hydro- 
carbons and process liquids. ; 


SPLIT CASE HORIZONTAL PUMPS TYPE | 


Quality, performance and effidency are 
paramount in this line. ‘ 


Described in Bulletin B-1607. 


HOT OR COLD VOLATILE TYPES VE 
and TVB—turbine vane type pumps for 


clear or vaporous liquids. 


Described in Bulletin B-2205. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Factories: Los Angeles, Calif. and Indianapolis, Indiana. 
Offices: New York; Atlanta; Chicago; St. Louis; Indianapolis; 
Phoenix; Fresno; Los Angeles; Dallas; Plainview; 

and Lubbock, Texas; Albuquerque, New Mexico. 


Distributors in Principal Cities; Consult your Telephone Directory. 
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| | 
_ INE OF | Peerless HORIZONTA PUMPS. 
"FOR CHEMICAL TRANSFER SERVICETYPE CTB | FOR CHEMICAL WORK TYPE DS— 
A #20 olloy pump with mechanical shaft A truly all purpose pump for higher heads . 
ECONOMICAL ALL-PURPOSE PUMPS TYPES PE | _ 
Bulletin 8-1 Described in Bulletin 6-1 
— 
3,4 ond 5-STAGE PUMPS TYPE | 
U 
Trade Mark 
CnemicaL Encinerrinc—fuly 1954 


Edited by Morgan M. Hoover 


PROMINENT in this arrangement of chemical processing equipment are saran pipe and fittings (black piping). 


Preventing Corrosion With Saran 


This thermoplastic material lends itself to many 


applications in chemical processing. 


It has excellent 


resistance to most acids and organic solvents. 


The name saran represents a se- 
ries of vinylidene chloride polymers 
and copolymers with vinyl chloride 
or acrylonitrile. The material is 
highly crystalline, the amount of 
crystallinity varying with the 
amount and kind of copolymer 
material used. Of these polymers, 
vinyl chloride-vinylidene chloride 
copolymer is the best known. The 
information contained in this article 
applies to this material in its most 
common form. 


Saran’s chemical resistance 
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prompted the development of saran 
tubing, saran pipe and saran lined 
steel pipe. All of these products 
are finding increasing acceptance 
by the design engineer in corro- 
sion control. 

Saran rubber, based on one of 
the copolymers, is available in sheet 
form for tank linings and can be 
molded and cured much like other 
rubbers. The physical properties 
and chemical resistance charts in 
this article do not apply to saran 
rubber. However, saran rubber is 


also characterized by its inertness 
to many chemicals. 


Available Forms 

Saran is available as a molding 
powder for use in fabricating 
molded or extruded shapes, sheets 
and filaments. Special techniques 
have been developed in the com- 
pression, tvansfer and injection 
molding of saran. 

Also available are such finished 
products as saran tubing, available 
in sizes 4 to ? in. inclusive, unsup- 
ported saran pipe and fittings in 
standard iron pipe sizes 4 to 6 in. 
inclusive, and saran lined steel pipe, 
valves and fittings in standard iron 
pipe sizes | to 6 in. inclusive. Duc 
to the saran lining, the inside diam 
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( A TOWER OF RESISTANCE 


Strips of Hasre.voy alloy C are being 
are-welded to this 44-ft. long tower 
to give it added corrosion resistance. 


The entire inside surface of the vessel 
is covered with 's-in. thick sheet. 


SEALING OUT CORROSION 


This lining of Hasretioy alloy F will 
resist acids and alkalies. It is attached 
to steel by the Smithlining* spotweld 
process, one of the many ways of 
attaching HasreLLoy alloys to steel. 
Use of lined-sheet is an economical 
means of handling severe corrosives. 


Hastenoy alloys can help solve 


your corrosion problems, too, kor 


further information, contact the near- 


est Haynes Stellite Company office. 


*"Smithlining’ distinguishes an exclu- 
sive process of the A. O. Smith Corpora- 


tion, Milwaukee, Wisconsin. 


HASTELLO Haynes Stellite Company 
TRADE-MARK eos A Division of 
Union Carbide and Carbon Corporation 

Nickel-base, corrosion-resistant alloys available 

as sheet, plate, bar stock, welding rod. welded General Offices and Works, Kokomo, Indiana 

tubing and pipe. cast pipe and pipe fittings, sand 

and precision-investment castings. Los Angeles—New York—San Francisco—Tuisa 


“Hastelloy” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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CORROSION FORUM ... 


Physical Properties of Vinyl Chloride-Vinylidene Chloride Copolymer* 


Property 


Elongation im 
t yield 


Strength at 20% deformation 

Viexural yield strength 

Modulus of elasticity 
In tension 
In flexure. . 


Impact strength 


Thermal 

Flammability 

Flow temperature. ..... 

Heat distortion 

Speeific heat 

Thermal conductivity 

Thermal coefficient of ex pansion 
Electrical Properties 

Dielectric strength, short time, 4%" 
Resistivity, volume 

Dielectric constant 


eter of saran lined pipe is slightly 
smaller than the corresponding 
standard iron pipe. 

In the saran lined steel pipe, the 
saran -liner is inserted in an over- 
size steel tube which is then swaged 
down to the accurate pipe size. 
This operation firmly locks in the 
liner so that the assembly expands 
and contracts as a unit, For pipe 
sizes greater than 6 in. saran rub- 
ber lined pipe, fittings and valves 
can be obtained. 


Fabrication 

Saran can be machined or fin- 
ished on regular machine shop 
equipment. The usual precautions 


and special techniques worked out - 


for materials which are thermo- 
plastic in nature apply. The use of 
a negative rake on drills and cut- 
ting tools to prevent gouging is an 
example. 

Saran’s resistance to common sol- 
vents make adhesion by conven- 
tional techniques difficult. How- 
ever, there are available several spe- 
cial adhesives with the required 
tack and internal strength to pro- 
duce reasonably good bonds. 

Saran’s crystallinity makes it 
readily adaptable to various weld- 
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Ft. !b./in. 
of notch 


In./min. 


°F., 264 pai. 

Cal./°C./g. 

Ca!./sec./cm.?/ 
./om. 


In./in./°C. 19 X10-6 


Volts/mil 


350 
104-104 


0 .045 
0.06) .075 
0045-0 .065 


ing techniques. Hot gas welding, 
friction welding and radiant heat 
welding are all used successfully in 
fabricating saran, Here again spe- 
cial methods have been found to 
produce the most satisfactory re- 
sults. 


Properties 

Perhaps the most outstanding 
property of saran is its resistance to 
most inorganic chemicals and to 
most organic solvents. The most 
important exceptions are ammo- 
nium hydroxide and some of the 
aromatic ketones. At elevated tem- 
peratures dioxane and _ tetrahydro- 
furan, among others, are active sol- 
vents for saran. 

In addition to its excellent chem- 
ical resistance, saran is dimension- 
ally stable, has low water absorption 
and is self-extinguishing. It has 
excellent mechanical and electrical 
properties and good aging qualities. 
Of particular note is its low co- 
efficient of heat transfer. 

Generally speaking, saran should 
not be recommended for services 
involving high-speed impact, shock 
or flexibility at sub-freezing tem- 
peratures, Continuous exposure of 
molded saran articles to tempera- 


tures above 170 deg. F. should be 
avoided with one notable exception 
in the case of saran lined steel pipe. 

Here, because of the swaging op- 
eration in its manufacture, the 
saran is subjected to considerable 
compression. This results in an up- 
grading of the chemical resistance 
and of the limiting temperature to 
194 deg. F. Because of its unique 
construction, pressures up to 350 
psi. can be handled in saran lined 
steel pipe. The table lists some of 
the physical properties. 

As in preceding articles in this 
series, actual concentrations are 
listed on the following charts. All 
tests are performed under static 
conditions. The information pre- 
sented is intended only as a guide. 
Tests simulating actual conditions 
should be made, especially where 
dynamic applications such as flex- 
ure or vibration are involved. 


INDEX 
For your information and con- 
venience, here is a tabulation of the 
materials of construction which have 
been covered thus far in the current 
Corrosion Forum series: 
Asphaltic Mastics...... May 1954 
Carbon & Graphite... .Sept. 1953 
Cast High Alloys....... Oct. 1953 
Feb. 1954 
. 1954 


. 1953 
. 1954 
Furane Cements....... Dec. 1951 
Glassed Steel.......... Mar. 1953 
Hastelloys C, 
June-Aug. 1952 
High Impact Styrene... .Jan. 1953 
High Silicon Iron Jan. 1954 
Lead & Lead Alloys... .Feb. 1953 
Phenolic Cements . 1952 
Polyethylene . 1952 
Polytrifluoro- 
chloroethylene 1954 
Reinforced Polyesters. ..Dec. 1952 
Saran July 1954 
Silicate Cements....... Mar. 1952 
Stainless Steels... .Apr.-Aug. 1953 
Sulphur Cements . 1952 
Tantalum pr. 1952 
Unplasticized PVC....Nov. 1952 
Worthite 1953 
Zirconium pt. 1953 
Reprints of most of the above are 
available at 50 c. each. (Hastelloys 
and Stainless Steels, 75 c. each.) 
Address Reprint Dept., Chemical 
Engineering, 330 W. 42 St., New 
York 36, N. Y. 
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Average Test 
Unit Result Method 
Mechanical Properaties 
Tensile strength ... Lb./int D638-49T | 
2,700-3, 700 
3 000-5 , 000 
% D638-49T | 
15-24 
Yield strength, 0.2% 2,000-2,700 
0.55-0 .95 D695-49T 
Ha kh M50-65 D785-48T 
Self-extinguishing D635-44 
* Saran 115. 
: 
4 


A bank of Durimet 20 Durcopumps handling manganese sulfate solu- 
tion with 3% free sulfuric acid, a portion of the new Knoxville plant 
enabling Electro Manganese to double its production capacity. 


R DURCOPUMPS are avaliable 
in twalve standard alloys, with heads 
to 240 ft. ancl capacities to 2000 
GPM. Complete details are aveilable 
is DURCOPUMP Buliotin 


DAYTON, 


REG. U.S. PAT. OFF, 


Another new plant—another exclusive 


“These pumps really get rugged service” at 


ELECTRO MANGANESE CORPORATION 


KNOXVILLE, TENNESSEE 


For dependable pump service under tough 
operating conditions, Electro Manganese 
Corp. went to DURCO exclusively in their 
new plant in Knoxville, Tenn. All of the 
process pumps in this plant are DURCO- 
PUMPS. These handle various corrosive 
solutions including sulfuric acid, cell liquors 
made up of sulfuric acid and manganese 
sulfate, muds from settling and filtering 
operations, and abrasive waste slurries. 


Electro Manganese Corporation is the sole 
domestic producer of pure electrolytic man- 
ganese (99.9+ %) for the metallurgical and 
chemical industries. Electromanganese is 
widely used as an alloying and sulfur con- 
trolling agent in the manufacture of stain- 
less and special alloy steels and various 
non-ferrous alloys. 


JHE DURIRON COMPANY, INC. 


Corrosion Resistance of Saran 


| KEY TO CHARTS. 


Corrosive 


Concentration 
Symbois 


& * Sotisfoctory 
@ « Satistoctory for limited service 
Not recommended 


Ammonia, Aqueous Ammonium Carbonate 


(Continued on page 270) 
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| Acid Bromine, Liquid | Bromine Water Bromotorm Sviedione 


costs more 


Price tags on tanks for liquefied petro- 
leum gas and anhydrous ammonia are deceiving! 
All tanks may look alike, but there can be a 
tremendous difference in quality. The quality 
you must have for longer service life, for lower 
maintenance, for vital extra safety. 


To give you that quality, Q.C-f not only x-ray 
inspects every inch of welded seam, but because 
of stresses set up by fusion welding, completely 
stress relieves the entire tank. Few manufac- 
turers do this! 


Such operations guarantee safety and provide 
the superior QLC.f quality—yet the cost to the 
tank purchaser is comparable in price to the 
tanks that are not x-rayed or stress relieved. 
These are just two of the reasons why CCF 
tanks are unmatched for value! Why take 
unnecessary risks? Ask a courteous CCF: 
Representative for the complete facts today, or 
send for descriptive literature. A.C.F. 
Industries, Incorporated, New York « 
Chicago « St. Louis « Cleveland *« Wash- 
ington Philadelphia San Francisco. 


STORAGE TANKS + TRUCK TANKS ° SAFETY VALVES 


Gabbly yo Cote, 
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Corrosion Resistance of Saran 
“Chlorine Woter Chioro Acetyl Chloride 1-Chioro, 1-Nitropropane Chiorosulfonic Acid Chromic Acid Citric Acid 
4 
: Copper Sulfate Cupric Chloride Cyclohexane Cyclohexanone Diacetone Alcohol 1,2-Dibromo Ethane 
| 
* 
Dibuty! Phthalate Dibuty! Sebocote 1,2-Dichlorobenzene Diethyl Ether Diocty! Phthalate Ethyl Acetate 
Ethylene Dichloride Ethylene Oxide Ethyl Monochloroacetate Ferric Chloride (Crystal) Ferrous Sulfate Freon F12 and F22 
Gas and liquid 
Furfurol Formaldehyde Gasoline Glycerol Triacetate Hydrochloric Acid Hydrofluoric Acid 
@ 4 
a A 4 A A 
leaded and unleaded 
Hydrogen Peroxide lodine Crystals Kerosene Linseed Oil Lithium Bromide Lub Oil SAE 30 
e 
@ 
a 4 A 
Magnesium Sulfate Manganese Sulfate Mercury Methyl Alcohol Methy! Bromide Methy! Chloride 
AAA & a 
liquid pressure liquid pressure 
rea (Continued on page 272) 
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THESE FLUIDS ARE 
DIFFICULT TO PUMP 


aa 


cet : PROPIONIC ACID SALT SOLUTIONS 
SULFURIC ACID SODIUM SILICOFLUORIDE 
IODINE HYDROGEN PEROXIDE 

ACETALDEHYDE SODIUM CYANIDE BENZOLCHLORIDE HYDROCHLORIC ACID 
ACETONE SULFUR DIOXIDE BENZOLTRICHLORIDE BROMINE TRIFLUORIDE 
FORMALDEHYDE TRINITROCHLOROBENZENE LIQUID BROMINE CHLORINE 
FREON VINYLIDENE CHLORIDE CHLORACETIC ACID CHLORINE TRIFLUORIDE 
MERCAPTANS CHLOROSULFONIC ACID DILUTE ACIDS FLUORINE GAS 
MERCURY CHROMIC ACID ALUMINUM SULFATE HYDROFLUORIC ACID 
MOLTEN METALS HYDROBROMIC ACID DIATOMACEOUS HYDROGEN CYANIDE 
NAPHTHALENE (Molten) NITRIC ACID EARTH SLURRY HYDROGEN FLUORIDE 
NITRIC ACID OLEUM FERRIC SULFATE FLUORINE 
PHOSPHORIC ACID OXALIC ACID SODIUM HYPOCHLORITE SULFUR DICHLORIDE 


“THEY ARE HANDLED 
SUCCESSFULLY 
BY THE 


Lapp 


Not competitive with any pump of more conventional de- 
sign, the Lapp PULSAFEEDER is a highly specialized, preci- 
sion, custom-built machine suited to a wide variety of 
special applications involving controlled-volume pump- 
ing of fluids, 

Basic feature of Lapp PULSAFEEDER design is its com- 
bination of reciprocating piston action (to provide the 
accuracy of positive displacement) with an hydraulically 


a balanced diaphragm which isolates material being 
pumped from working pump parts—and, of course, elimi- 
L A 4 nates need for stuffing box or running seal. 
oe a Control of pumping rate is achieved at constant pump- 
_ PISTON-DIAPHRAGM CONTROLLED-VOLUME . ing speed; variable flow results from variation in piston 


stroke length—adjustable by hand-wheel, or, in Auto- 
Pneumatic models, by instrument air pressure responding 
to any instrument-measureable processing variable. 


Justification for this specialized premium construc- 
tion is evident in the many, and varied, applications in 
which Lapp PULSAFEEDER alone is able to perform satis- 
factorily. In fact, the economies of continuous processing, 
automatic proportioning, feeding and filling in many 
operations are possible only because of the unusual char- 
acteristics and peculiar advantages of Lapp PULSAFEEDER. 

In general, use of the Lapp PULSAFEEDER is indicated 
for continuous (or intermittent) pumping, at accurately 
controlled volume, of fluids which cannot be satisfactorily 
exposed to conventional pistons, cylinders and stuffing 
box packing—because of the corrosive action of chemicals 
being handled andjor need for protection of product 
against contamination. 


CHEMICAL PUMP 


shows typical applications and flow charts. It describes and 
lists specifications of models over a wide range of capacities and special construc- 
tions. Also included is an Inquiry Data Sheet, from which we can make specific 
engineering recommendations for your processing requirement. For your copy 
write Lapp Insulator Co.,Inc.,Process Equipment Div., 345 Wilson St.,LeRoy,N.Y. 
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Methylene Bromide Methylene lodide Methy! lsobuty! Ketone Methyl Methacrylate Methy! Ethy! Oleate Methyl Salicylate 
4 
Monobromobenzene m-Bromotolvene Nitric Acid Nitrobenzene Oleic Acid Oxolic Acid 
¢ 
& 
Perchloric Acid Phenol Phosphoric Acid Phosphorus a Potassium Dichromate 
& 
Red and yellow 
LZ ium Hydroxid Potassium P. 9 Propylene Oxide Sodium Cyanide Sodium Hydroxide Sedium Hypochlorite 
e 
5.5% available 
Sedium Nitrate Silver Sulfate Styrene Monomer Sulfur Dioxide Sulfuric Acid Sulfurous Acid 
4 
| 
4 a 4 A A 
liquid pressure 
Tribromoethyibenzene Tributy! Citrate Trichloroethane Trichloroethanolamine Trichloroethylene Trichloromethane 
Toluene Turpentine Vinyl! Chloride Vinylidene Chloride Xylene Zine Hydrosulfite 
A 
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Special equipment engineered to solve individual 
problems posed by dusts of all kinds, fly ash, 
chemical fumes, gases of any temperature, 
aerosols, and other troublesome air polluents 


In dealing with air contaminants, each individual air cleaning problem 
must be approached with a view to determining what type of collector 
or filter is required to produce maximum results under existing conditions. 
Study and analysis of the character and extent of the polluent is therefore 
imperative in arriving at a satisfactory solution. Mahon dust and fume 
control engineers have, over a period of years, developed and per- 
fected special Wet and Dry Collectors and Fog-Filters which have 
proved highly successful in coping with all types of industrial air con- 
taminants—a few are illustrated here ... they are serving today in 
some of the most difficult and mandatory air cleaning jobs in industry. 
Each installation has been engineered to do the specific job. If you have 
an air pollution problem, regardless of its character, it will pay you to 
call in a Mahon engineer and let him show you what Mahon equipment 
has done with like polluents under conditions comparable to your own. 
See Mahon's Insert in Sweet's Mechanical Industries File for further in- 
formation, or write for Industrial Equipment Catalog A-654, 


THE R. MAHON COMPANY 
Main Plant and Home Office, Detroit 34, Michigan 


Engineers and Manufacturers of Dust and Fume Control Equipment ,including Cyclone 
Collectors, Hydro-Foam Collectors, Jet Trap Collectors, Hydro-Filter 
Collectors, and Fog-Filters and Cupola Stack Washers, 


Ali Mahon Equipment is Erected by Mahon to Insure Complete Satisfaction 


MAHON FOG-FILTERS AT WORK 


The installation illustrated above was specially 
designed for the Motor State Oil & Grease Co., 
Jackson, Mich. PROBLEM: To eliminate H.$ 
odor from sulphonated grease manufacturing 
operations. The problem was complicated by 
grease and oil fumes present’ in gas. 
SOLUTION: A two-tower Fog-Filter connected in 
series was designed with high pressure water 
fog collecting practically all of the grease and 
oil fumes in the first tower. A caustic solution 
employed in the second tower and fogged at 
lower pressure removes the remaining H.S from 
the air before it is exhausted into the atmosphere. 


Hydro-Foam Dust Colle 
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FLOW HEAT EVENLY OVER LARGE AREAS... 


Westinghouse 


Plate fins'cut noise, maintain uniform air flow, 
minimize clogging of coil with dirt and dust. 
Adjustable louvers spot or spread heat directly 
into work zone. Unit requires no warm-up — 
a flip of a switch generates instant heat. 


Pliable steel hangers, a Westinghouse exclu- 
sive, simplify installation of Horizontal Speed- 
heaters. Heavy-gauge welded steel casings, 
heavy seamless copper tubes, rugged motor and 
fan increase service life. 


Four connection combinations further sim- 
plify installation of Westinghouse Horizontal 
Speedheaters . . . reduce piping costs .. . allow 
flexibility in installation to fit varied unit and 
piping locations. 


; 

llation: 

A insta 
reliable operation . . . easy ins 

ve Outstanding features assure quiet, 
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Modern-design Speedheaters slash fuel costs up to 25% when used as 
complete systems or supplements to existing central systems. 


These three Westinghouse Speedheaters provide 
instant, low-cost heat—where and when you want it 
—for applications ranging from spotting heat into 
small areas, to spreading heat comfortably and 
efficiently over large work zones. Both dependable 
and attractive, they are ideal for stores, offices, fac- 
tories, warehouses—anyplace, in fact, requiring 
quick, uniform heat at lowest cost. 


Westinghouse Speedheaters go to work immedi- 
ately. Their instant heat eliminates fuel loss . . . saves, 
as proved in installations across the country, up to 
25 per cent in fuel costs over old-style heating sys- 
tems. Available in sizes from 17,800 to 400,000 


4 For buildings with high ceilings, 
Westinghouse Downblast Speed- 
heaters are ideal. Powerful fans 
and directional vanes project 
heated air down to work levels, 
blanketing large areas with effec- 
tive, economical heat even where 
equipment and partitions ob- 
struct circulation. 


Fully automatic Gas-Fired 
Speedheaters climinate need 
for central heating plants ... run 
on low-cost natural, manufac- 
tured or LP gas. Units have seal 
of approval of AGA Testing 
Laboratories, 


BTUH, these Speedheaters supplement your present 
central system for most effective heat coverage . . . 
or satisfy, through. flexible unit selection and place- 
ment, your entire heating needs. 


Check on these versatile units today. Call the West- 
inghouse-Sturtevant representative conveniently lo- 
cated in your area, or write Westinghouse Electric 
Corporation, Sturtevant Division, Boston 36, Mass. 


For specifications, dimensions, performance 
data, send today for CATALOGS 1521 
(Steam—Hot Water) and 1525 (Gas-Fired) 


WESTINGHOUSE AIR HANDLING 


you CAN BE SURE...1F Wes tinghouse 
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NEW EQUIPMENT 


PATENTS 


, Y 
chn Melvin Nord, Chemical Engineer & Patent Attorney, Detroit, Mich. 
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Coolant 


Reactants 
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Swirl chamber 
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A Coolant Coolant 


Product 
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New Reactor Design Solves a Tough Problem 


Given: A highly exothermic reaction between 
immiscible liquids. Problem: Provide rapid mixing and 
proper temperature control. Solution: This new design. 


All the essentials for netting the 
maximum yield from a highly exo- 
thermic reaction between immisci- 
ble liquids are anchored in a re- 
cently revealed reactor design. 

A “swirl chamber” provides rapid 
mixing of the reactants and in- 
sures proper dispersion with a min- 
imum of turbulence. ‘This disper- 
sion passes immediately to a second 
chamber, characterized by an ex- 
tensive heat transfer area. 
> How It Works—For a clearer pic- 
ture of how the apparatus works, 


let’s look at a typical rapid, highly 


exothermic reaction—sulfonation of ’ 


olefins with sulfuric acid. 

The two immiscible liquids feed 
tangentially into the swirl cham- 
ber—a long, thin, tube-ike affair— 
where the whirlpool effect, caused 
by the tangential feeding arrange- 
ment, insures rapid, thorough mix- 
ing. 

The reaction starts immediately 
on contact. And the dispersion 
goes at once to the reaction zone. 
It flows into this chamber tan- 


gentially and moves through it with 
a minimum of turbulence. A large 
heat-transfer-surface-to-volume ratio 
makes for good temperature con- 
trol. 

Reaction products exit from the 
end of this chamber. 
> Swirl Chamber Details—A pair of 
recesses are set in a plate in such a 
way that they direct the incoming 
liquids tangentially into a chamber 
in the center of the plate. Rapid 
mixing takes place here. 

The chamber diameter is small 
compared to its length. Capacity 
also is small—the materials stay 
only long enough to insure proper 
dispersion. 
> Reaction Zone Details—A nozzle 
passes the dispersion tangentially 
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Preferred by more 


ORIGINAL EQUIPMENT MANUFACTURERS™ 
than any other make— 


Next time the question of filtration comes up, here’s 
something worth remembering— 

The majority of America’s best known builders of internal 
combustion equipment choose Purolator* filters. In most 
instances, their choice is based on results of their own De 
impartial tests. Purolator filters—inch for inch, and pound in filtration ? P 
for pound—give finer, more dependable filtration at opti- 

urolavtor maintains e worlds 
mum flow rates. largest specialized filter research 

Quickest way to get acquainted with the almost one eH p> tenga sagen 
our r probiems-—sma or 
thousand different «ypes of Purolator filters is to send for 


the catalogs. Use the coupon! Purolator’s Engineering Depart- 
*Reg. U. 8. Pat. Off, 


PUROLATOR PRODUCTS, INC. 

Rahway, New Jersey and Toronto, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles Purolator Products, Inc 
Rahway, N. J. 

Send the following 
Purolator Catalogs— 


PUROLATOR Industrial (] Aviation Automotive {_] Fleet 
Name. 


Address__. 
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NEW EQUIPMENT PATENTS ... 


into the annular reaction chamber. 
The dispersion then moves through 
the reaction zone as a helically ad- 
vancing current. 

This swirling motion results in 
continuous mixing throughout the 
zone—without the need for a tur- 
bulence-causing high flow velocity. 
Excess and random turbulence— 
causing undesirably high reaction 
rates—are avoided. 
>» Removing the Heat—The annular 
shape of the reaction chamber gives 
a maximum heat transfer area. 
Coolant is run through both a con- 
centric inner tube and an outer 
jacket. 

The reactor can also be used for 
endothermic reactions — although 
the problem of adding the heat of 
reaction is generally less acute than 
the problem of removing it. As 
such, it is only necessary to use a 
hot fluid, in place of the coolant. 

The patent, U. S. 2,671,645, by 
Marinus Buis was assigned to Shell 
Development Co. 


New Spray Dryer 
Boasts Capacity Hike 


Split your heat source and you'll 
up the capacity of your spray drver. 
That’s the claim of a new spray 
dryer design. 

Fundamentally, there are two 
ways to boost the capacity of a 
spray dryer: Either raise the tem- 
perature of the drying gases or use 
more of them. However, should 
you attempt either, you may run 
into difficulties. 

e Using temperatures above 
750 deg. F., you stand a good 
chance of damaging the spray de- 
vice, 

¢ Increasing the volume of hot 
gases significantly spells a corre- 
sponding size increase in the entire 
installation. 
> How It Works—To skirt these 
limitations, the new design splits 
the flow of hot gases into two sepa- 
rate streams. 

A furnace installation connected 
directly to the dryer supplies a por- 
tion of the total gas volume at 
750 deg. F—up near the spray de- 
vice—and the remainder at 27500 
deg. F.—away from the spray in the 
lower part of the dryer. 
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When the average temperature 
between the top and bottom inlet 
streams is 1,100 deg. F., it is 
claimed that a 67 percent increase 
in capacity results. The dryer de- 
sign is such that the temperature 


and volume of exit gases are the 
same as with normal temperatures. 

William L. Spaulding, the in- 
ventor, has assigned his patent, 
U. S. 2,670,036, to American Cy- 
anamid Co. 


Compressed oir 
Liquid feed 
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Foam Screen Licks a Dust Control Poser 


A layer of foam can be used to 
catch those very fine dust particles 
which defy other modes of collec- 
tion. The foam’s high wetting 
power is responsible for its top- 
notch dust collecting ability. 

To take advantage of this ability, 
a new apparatus has been designed 
which generates the foam in the 
form of a screen—through which 
dust-laden air or gases can pass. 
>» Foam Characteristics—The foam 
generated has high wetting power 
and good stability. Consistency is 
such that the air bubbles within it 
are 1 to 10 mm. in diameter, and 
thickness of the film is 1 to 10 
microns. 

The high wettability enables the 
foam to wet and collect particles 
that water—because of its higher 
surface tension—will not wet. 
> Equipment Workings—Clean air 
at 1 to 5 psig is supplied via a 
filter and a pressure reducing valve. 


Liquid—preferably water containing 
about 1 percent wetting agent and 
1 percent stabilizer—passes through 
a filter and a constant level con. 
tainer into the decanting tube. 

Air flows through the foam gen- 
crator (a porous glass slab) at the 
bottom of the decanting tube and 
combines with liquid to form the 
foam. 

The ¢ecanting tube contains 
spiral-shaped pieces of crimped 
metal foil. These provide a large 
contact surface for the foam as it 
rises in the tube. From the de- 


' canter, the foam enters a horizontal 


tube carrying the foam distributor. 

The distributor has a number of 
slits through which the foam exits. 
Strings hanging from the distribu- 
tor slow the flow rate of the foam 
and form it into a screen. 

Louis H. A. Foulon describes 
the apparatus in his patent, U. S. 
2,672,209. 
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Which costs more... 


waste product? 


or infrared analyzers? 


Infrared analyzers are expensive, but sub-standard prod- 
ucts can be even more costly. You can nip waste produc- 
tion runs in the bud by monitoring your process stream 
with infrared analyzers. Significant changes in stream 
composition can be detected immediately, in time to 
prevent off-quality material. Once installed, the instru- 
ments pay for themselves in a few weeks of operation. 

Among commercially available instruments, Perkin- 
Elmer’s TRI-NON and BICHROMATOR Analyzers are prob- 
ably the most expensive—and with good reason. They are 
based on unique optical principles that permit greater 
sensitivity and wider application than other analyzers. 
They are engineered to operate for long periods under 
difficult plant conditions. Perkin-Elmer’s unique “unit- 
ized” construction permits easy servicing and prompt 
replacement of defective components. The BICHROMA- 
TOR and TRI-NON Analyzers are completely sensitized 
and adjusted to meet your specific process stream prob- 
lems before leaving our plant. And, most important, they 
are backed by Perkin-Elmer—an organization with more 
experience in infrared instrumentation than any other 
in the world. 

Full particulars on our infrared process control ana- 
lyzers and services are yours for the asking. Fill in the 


THE ONLY COMPLETE RANGE OF INFRARED 
“INSTRUMENTS TO MEET ALL REQUIREMENTS coupon below. 


FOR THE Pit ) 
Continuously records the concentration of up to six components in 
pilot process stream on a six-minute cycte. ideal for tracking 


of Pressure, in @ pilot 


FOR THE PROCESS PLANT—Medel 99 SICHROMATOR” 
~For continvous control of liquid or. gas. streams, Records the 
ratio of ony two wavelengths chosen. encloved 

FOR THE PROCESS PLANT—Model 105 TRI-NON* Analyzer 
~Highiy stable and sensitive, Suitable where there is con- 
siderable interference from stream Thermo- 


The Corporation 


The Perkin-Elmer Corporation, 830 Main Avenue, Norwalk, Conn. 
Office: New Orleans, Louisana, Chicago, Washington, D. C. 


For Optical Design and Electro-Optical Instruments 
World's Leading Manufacturer of Analytical Infrared Instruments 


PERKIN ELMER 
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New Set-Up for Air Splitting 


Add another heat exchanger to the conventional 
double column fractionation. The three-fold result: less 
entrainment, better reflux, lower oxygen losses. 


One piece of equipment—a heat 

exchanger~added to the conven- 
tional double column apparatus for 
air fractionation can mean a more 
efficient recovery of the gases for 
you. 
Nitrogen Separates—In the new 
operation, pre-cooled, partially liq- 
uified air at 75 psig. enters the 
lower section of the column. Gas- 
eous nitrogen separates out here, 
leaving crude oxygen. 

Nitrogen vapors flow from the 
lower section into an internal con- 
denser and are liquified. Part of 
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the liquid returns to the reflux 
plates of the lower section of the 
column, the remainder collects on 
an annular tray, 

From this tray, liquid nitrogen 
passes via the heat exchanger to 
the upper section of the column, 
where it acts as a reflux. This up- 
per section is maintained at a low 
pressure—about 5 psig. In passing 
from the higher to lower pressure 
section, some of the liquid nitrogen 
evaporates, leaving the column as 
saturated vapor. 
> Oxygen Separates—Crude oxygen 


from the bottom of the lower sec- 

tion of the column goes through 

the heat exchanger and expands 
into the upper part at an inter- 
mediate feed point. 

The upper plates make the final 
separation. Gaseous nitrogen exits 
from the tower top. And liquid 
oxygen, collected in a pool around 
the internal condenser, comes off 
the column at the bottom of the 
upper section. 
> Internal Condenser — Because of 
the difference in boiling points of 
oxygen and nitrogen, the pressure in 
the lower stage rises—until it sta- 
bilizes at the point where nitrogen 
in the internal condenser is at a 
temperature slightly higher than 
that of the oxygen pool above it. 
Thus the internal condenser acts 
as a reboiler for the oxygen in the 
low-pressure upper section — the 
temperature differential keeping 
the oxygen boiling constantly. 
> Heat Exchanger—Adding the heat 
exchanger to the system removes 
heat from the liquid nitrogen as it 
passes from the high to the low 
pressure stage. Heat removal is ac- 
complished by cooling with crude 
oxygen, which comes to the ex- 
changer via an expansion valve. 

Heat from the nitrogen vaporizes 
some of the oxygen. And the vapor- 
liquid oxygen mist then goes to the 
low-pressure, or upper, stage of the 
column. 
> Advantages of the New—Here’s 
how the added exchanger improves 
the fractionation: 

¢ Vaporization of liquid ni- 
trogen as it passes into the low 
pressure zone is minimized by cool- 
ing. 

¢ Entrainment of liquid in the 
nitrogen vapor leaving the column 
is thereby reduced. 

¢ Loss of oxygen due to nitro- 
gen vaporization in the low pres- 
sure zone is also cut. 

¢ Reflux to the upper column 
plates is hiked. This not only cuts 
down on the number of plates re- 
quired but also boosts the oxygen 
yield. 

Clarence J. Shilling is respon- 
sible for this new development. He 
has assigned his patent, U. S. 2,- 
672,031, to Air Products Inc. 


July 1954—Cnemicat ENGINEERING 


| 
oh 
ae 
| 
4 


Mere’s Proot Positive?! 


WOLVERINE 


retains surface advantage over 
prime surface tube during 
operating period! 


Ifere’s an on-the-spot, unretouched photo of 
Trufin type S/T and prime surface tube after one 
year’s service. 


And here’s a graph which shows the result of a test using a 
dirty No. 5 fuel oil to determine the fouling characteristics of 
Trufin and plain tube. Note that the tubes foul at about the 
same rate. In fact, there is proof that in some installations 
Trufin more than maintains its surface advantage over long 
periods of operation. 


| 
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3000 PLAIN TUBE BUNDLE 
° 100 200 300 400 800 600 700 800 


TIME, HA. 
FIGURE 2-VARIATION OF HEAT TRANSFER PERFORMANCE WITH TIME 


Evidence like this indicates that re-tubing _ high fin efficiency is maintained in spite of 
with Trufin gives you more shell side thermal shock or vibration. 

effective heat transfer surface area in the | Wolverine furnishes Trufin in a variety 
same space... that you can do a bigger _ of metals: copper and copper-base alloys, 
job than ever. Because Trufin S/T is de- aluminum, bi-metal, electric-welded and 
signed primarily for shell and tube ex- _ stainless steel. You can get help in select- 
changers, you will get every bit as much __ ing the right one from Wolverine’s Field 
service from your new installation as your —_ Engineering Service. Let us help you con- 
old—plus added heat transfer capacity. sider the advantages of finned tube in 
And because the fins of Trufin are integral, your next installation. "REG. U.S. PAT. OFF, 


Wolverine Trufin available in Canada through the Unifin Tube Company, London, Ontario, 


. More information? Write for a copy 
of Wolverine’s Condenser Tube Book- 
let. It’s crammed with information . 
you Wolverine Tube Divi- WOLVERINE TUBE 
sion of Calumet & Hecla, Inc., 1443 est. 1916 , ’ ‘ 
4 Manufacturers of Quality. Controlled Tubing 


Central Avenue, Detroit 9, Michigan. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES, 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 
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NEW PROCESS PATENTS .. . 


Another Job 
For lon Exchange 


lon exchange, a versatile tool for 
difficult separations, has come 
through with flying colors on one 
of its biggest jobs to date—concen- 
trating magnesium from sea water. 

The final concentration of mag- 
nesium from the new, continuous 


ion exchange process is more than- 


40 times as great as in the ocean 
water used as starting material. 

> Process Flow—Sea water, contain- 
ing 0.43 percent by weight sodium 
ions, 0.0685 percent magnesium 
ions and 0.99 percent chloride ions 
and with a specific gravity of 1.012 
at room temperature, feeds into 
the bottom of the first of two col- 
umns. An exchanger regenerant 
solution, containing 10.18 percent 
by weight sodium ions, 0.007. per- 
cent magnesium ions and 14.58 
percent chloride ions and with a 
specific gravity of 1.192 at room 
temperature feeds into the bottom 
of column 2. 

The ocean water travels up the 
column and comes off at the top 
depleted in magnesium ions. Prod- 
uct, containing about 10.53  per- 
cent by weight magnesium chloride 
and 8.51 percent sodium chloride, 
comes off the second column. 
> Moving the Resin—A granular 
cation exchange agent is used in 
the process. It consists of a sulfo- 
nated copolymer of styrene and 
minor amounts of ar-ethylvinylben- 
zene and divinylbenzene. The resin 
is circulated continuously through 
both columns. 

Star valves control resin removal 
from the bottom of each column. 
This resin is then picked up in a 
fresh water jet and sent to the top 
of the other column. Gravity moves 
it down through the column. 
Separating The Water—In_ the 
first column, where the magnesium 
is knocked out of the sea water, the 
fresh water bringing the resin in 
is removed with the spent sea water. 

In column 2 the situation is 
more complex—since it is necessary 
to prevent dilution of the product. 
A difference in electrical resistance 
between the water and the product 
solution is the key to the separa- 
tion. 
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Several pairs of electrodes, spaced 
throughout the top part of the 
column, determine the position of 
the interface between the two liq- 
uid layers and regulate removal 
rates. 

A lamp and photoelectric cell 
are used to determine the level of 
the loose bed of ion exchange ma- 
terial in the column. This cell au- 
tomatically controls the flow of 
water to the resin-pick-up jet, and 
thereby regulates the feed of resin 
to the column. 

‘The new process is described by 
William F. McIlhenny and Vernon 
O. McConnell in U.S. 2,671,714. 
Their patent is assigned to The 
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Sodium Peroxide Goes 
Off the Wagon 


Exposing a thin film of molten 
sodium to an oxidizing atmosphere 
and elevated temperatures is the 
key to a new and novel process for 
the manufacture of sodium per- 
oxide. This looms as a big im- 
provement over older methods of 
carrying out the reaction—either in 
heated revolving drums or by plac- 
ing sodium in wagons and moving 
these wagons through a furnace. 

The new method does away with 
all this by continuously oxidizing a 
molten sodium film on a rotating 
cylindrical drum. Film thickness 
(about Imm.) is regulated by the 
sodium flow and the drum rota- 


tional speed. 


> Streams of Dry Air—A number of 
nozzles located along the cylinder’s 
periphery direct streams of anhy- 
drous air against the sodium on the 
drum. This converts it to the per- 
oxide form. 

Product is removed from the 
drum by a scraper blade, and falls 
into a collecting trough. 
> Heat Still Needed—Although the 
sodium oxidation reaction is €xo- 
thermic, not enough heat is liber- 
ated to keep the reaction going. 
It is necessary, therefore, to mount 
an oil burner at one end of the 
drum—connecting a chimney or 
vent at the other end—to maintain 
the necessary 840-1,070 deg. F. 

The entire apparatus is mounted 
in a housing (not shown) which is 
sealed except for a vent to permit 
the escape of excess air. 

This new method was described 
in U. S. 2,671,010, issued to Luke 
J. Governale and assigned to the 
Ethyl Corp. 


Complex Formation Key 
To Olefin Purification 


Here’s an improved process for 
the production of purer olefins. It 
hinges on the formation of a liquid 
complex with silver nitrate (in the 
presence of small amounts of sol- 
vent). 

The new procedure has an edge 
over other methods employing 
aqueous or solid silver nitrate in 
that: 

¢ Lower concentrations of ole- 
fins in the feed are permissible. 

¢ All olefins are associated 
with the silver nitrate. 

Greater throughput is 
achieved. 

Results of experiments — using 
cither water or acetonitrile as sol- 
vent—are cited in the patent, U. S. 
2,673,225. 

Alfred W. Francis, the inventor, 
has assigned his patent to Socony 
Vacuum Oil Co., Inc. 


This department is designed to 
keep you abreast of the latest de- 
velopments in chemical equip- 
ment and processes. Any patents 
may be ordered from the Com- 
missioner of Patents, Washing- 
ton 25, D. C. The cost: 25 cents. 
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Chiksan swivel joints are used on the 12 underwater lines on this 
portable submersible tank battery barge which stores oil from 12 
wells. Three swivel joints are used on each line to provide neces- 
sary flexibility and safety against storms, wind and waves. Visible 
in this photograph are style 50 Chiksan joints. Style 10 and style 
50 joints are below the surface. 


\ 


|i and Waves Have Proved the Flexibility, Economy and Safety of 
My Y) CHIKSAN Marine Swivel Joints in Submerged Salt Water Service. 


erst asa6” ‘Lay in the bays along the Texas and Louisiana Gulf Coast submersible tank-battery barge 
or 8” CHIKSAN aluminum Marine ond \} storage pre transfer of oil has been made both possible and practicable with hain 

ieddemmen — tion of CHIKSAN Marine Swivel Joints to the under-water flow lines. 
mee y. In waters that range from 8 to 35 feet deep and with pressures up to 2100 psi. 
’ CHIKSAN joints have given the necessary flexibility of flow lines, economy of transport 
and safety of operation in transferring oil for distances in excess of 13 miles under water 
without line rupture or loss of product. Tight bends and connections on the flow lines 
between well platforms, tank batteries, metering platforms or drilling structures in the 
operation of off-shore locations that could not withstand the “Sunday Punch” of wind, 
waves and dragging boat anchors, are eliminated by the use of CHIKSAN swivel joints. 
CHIKSAN’S special design submersible Marine Swivel Joints have once again solved 

a costly and perplexing problem of the Petroleum Industry. 


After 3 years of under-water service 
this CHIKSAN Marine Swivel Joint has 
been raised from 14 feet of water 13 
miles from shore to service the packing. 


CHIKSAN Boll 
Bearing Swivel Joints are 
THE NEW TOOL of 
Modern Industry with full 
360° rotation in 1, 2, and 3 
planes. Over 1,000 
different types, styles, 
and sizes have been 
developed for pressures 
and services from 28” 
vacuum to 15,000 psi 
and for temperature 
ranges from minus 70° 
to o plus 500° F. with 
packing materials for 
each specific service. 


The Flow of Enterprise Relieg on 


Sal]-Bearing Swivel Joints 
THE NEW TOOLOF MODERN INDUSTRY 


Same CHIKSAN joint being cleaned of 
marine growth after re-packing and 
preparatory to re-submerging for years 
more of safe and economical service. 


CHIKSAN COMPANY e@ BREA, CALIFORNIA @ Chicago 3, Illinois @© Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas © Subsidiaries: Chiksan Export Co., Brea, Calif.; Newark 2, N.J. © Chiksan of Canada Ltd., Edmonton, Alta, 
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Your Checklist of New Equipment Patents 


About... 


Synthesis gas generator 

Converter and quencher « d hydrocarbons. . 

Air-swept ball and ring 

sel discharge device 


Chemical reaction 
Crushing and grinding 


verizer 
rod ond ball mills. . 


Lifting shelf of Brad ford b breaker mill........... 
Crystallization for crystalline ammonium sulfate pro- 
Dehumidification ean | for recovering vapors and solids from gas 
Distillation Apparatus for high vacuum distillation........ 


dryin ng. lay of coal. 
Drying oven for m 

lock control in stock vacuum- 
iple-effect falling film 
Liquid-liquid contacter. . 

Plastic molder......... 
Injection molder . 
Molding of plastic bottles 
Continuous filter with internal heat exch: ge and 
atuitomatic sediment removal 
Flotation machine impeller.................... 
Aoguouies for treating gaseous and fluidized powder 


Evaporation................. Multiple-effect failing film 
Extraction 
Extrusion and molding £9; 


Filtration. . 


Flota 
Fluid rm particle flow 


Controlling flow of fluidized solids 
for bed in conversion 


— -blast sparger. 

Solids lift disengager . . 

Gas scrubber for cokers 

Method for making finned tubes 

Immersion heater............ ; 
Multiple flanged fin for heat exchangers. ... 
Floating radial seal for regenerative heat exc hangers 
Heat pwn with thermal compensator . 

Folded plate heat exchanger core...... 

Method of making heat exchangers 

Assembling a liquid immersion-type electrical heat- 
ing unit 
Adjustable axial seal for regenerative heat ex- 
changer........ 
Continuous record of gas analysis. 
Supersonic flow meter. . 
Liquid level indicator. . 
Floating self-adjusting liquid skimmer. . 


Gas Absorption 


Heat transfer 


Instrumentation and control 


Liquid-liquid separation. . 


ixing... Solid-liquid mixer........... 
Mixing a and liquid...... 
Finely divided solids mixed 
mixer and homogenizer. . 
Sereening.. for screen frames................ 


Attac »ment for vibratory screens 
Solid-gas contacting for contacting solids with | gases . 
Solid-gas separation a Electrostatic precipitation . 

Electrode structure for a 
Electrical precipitator 
Electrical precipitators. . 
Cyaan separator for solid-gas separation 

Itiple hydrocyclones... .. 


Solid-liquid separation 


Slurry type liquid treating apparatus 
Solid-liquid Etablissements Nevrpic...... 

Storage ..... Liquid storage . Chicago Bridge and Tron Co. . 

... And New Process Patents 

Product... eve Inventor or Assignee . . . 

Catalysts. . of aluminum fluoride catalyst. & Dye Corp. 

Fats and oils. Separation of tall oil acids................ Armour 

Fertilizers... Production of phosphate fertilizers. Imperial Chemical “Industries Ltd. . 

Fuels... Separation of acid from coke oven gases. Koppers Co., Inc.............:: 
Ganification of Coal.........cccsereceseees Im Chemical Industries Ltd 
Continuous enpanitastace of supplement gas...... Surface Combustion Corp.... . 
Gasification of carbonaceous solids.............. Standard Oil Development Co 
Production of fuel Humphreys & Glasgo' 

Gases Standard Oil Co. nd)... 


Naphtha reforming process.................... 
ration of with thiourea. . 
Inorganic chemicals Production of insoluble sulfur... ..... 


Preparation of calcium carbonate composition 
Aluminum produess ion 
Production of peroxide 

—— production of metallic zinc from oxidie 


Metals and ores 


Selective reduction of polynitro aromatics 


Production of organic fluorine epds. 

Continuous fetes of carbon disulfide 

Mot ethyl ketone separated from aqueous ethanol 
Purification of phthalic anhydride by distillation 
Converting oxygenated in hydrocar- 
bon synthesis 
Production of a synthesis gas 

Catalytic es ae CO in liquid suspen- 
sions of catalyst 


Synthesis gas and products 
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Inventor or Assignee . .. 


Hydrocarbon Research, 
The Babcock & Wilcox Co........ 
Monolith Portland Cement Co............... 


Ivania Crusher Co....... 
. Anderson........... 


Pen 
Einar 


Koppers Co., Ine............ 


Standard Oil Develo; 
Shell Develo 
Gunnar C. 
Heyl & Patterson, Inc.... 


Gebruder Buhler.............. 

Mojonnier Bros., Inc 

Phi lips Petroleum Co.....__. 
1c 


nent Co....... 


Fernand Baril........ 
The Galigher Co..... 


Carsten I. Johnse 
The M. W. Kellogg Co. 


Houdry Process Corp.... 
Phillips Petroleum Co 
Houdry Process Corp... ... 
K oppers Co., Ine. . 
The Griscom-Russell Co. . 
Standard Oil Co. (Ind.) 
Modine Mfg. Co.... 
The Air Preheater Co 
Maschinenfabrik Av 
ba Air Preheater Corp. . 


The Air Preheater Co 
H Benasinger and 


nent Co.,.... 


Diamond Alkali C 
Shell | Development Co... 

Leo A. Wolpert.......... 
Roy B. Everson.......... 


Arthur T. Coakley............. 


Aktiebol: 


Power Jeta (Research and Development) Ltd .. 


Research 


Gyro 


Phillips Petroleum Co. 
Standard Oil Devel 
Shell Development 
Calcium Carbonate 


pment Co. 


Kaiser Aluminum yy Chemical Corp. 


E. I. du Pont de Nemours & Co. 
Singmaster & 
Alfred M. Thomse 


E. I. du Pont de Gases & Co.. 
American Cyanamid Co. . 


Purdue Research Foundation... . 
& Chemical! Corp. . 


Food Machine 
Allied Chemical & 
Societe des 
Stanolind Oil and 
American Cyanamid Co. . 


Corp 


Stanolind Oil and Gas Co. 
The Texas Co... ... 


Rheinpreussen A. G. fuer Bergbau und Chemie. 
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. 2,668,753 
po 
Organic chemicals . . eg 
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For controlled heating of liquids and gases 


CHROMALOX 


Circulation heater connected to 
jacketed process kettle. 


including 


® Water, oils and heavy fuel oils. 
® Nitrogen, steam, air and other gases. 


®@ Aroclor, Dowtherm, Prestone and 
other heat-transfer mediums. 


Chromalox Electric Circulation Heaters 


are ‘‘packaged’’ heaters ready to install Circulation heater as part of 
and connect wherever you need depend- poate ee 


able heat that is efficient, economical and 
easy to use. They give you measured 
quantities of heat up to 750° F. that can 
be accurately controlled and maintained 
around the clock. May be used in series. 
Available in capacities from 1 kw. to 100 
kw. in standard voltages. 


Circulation heater connected to 
water tank as “side-arm" heater. 


CHROMALOX 
CATALOG 50 
contains complete data on Chromalox 


Circulation Heaters for all appli- 
cations. Write for your copy today. 


This coupon ule 


ic-73 


Industrial Division, EDWIN L. WIEGAND COMPANY 
7514 Thomas Boulevard, Pittsburgh 


Please send me Catalog 50. 


CHROMALOX 


! 
4 
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IDWES] «tonc TANGENT’ ELBOWS 


On This Welding Piping 


MIDWEST “LONG TANGENT” The Problem: 


BLeows COST NO MORE To connect the five tanks shown in the sketch at top to 
a common 12” header. 


THAR OTHER ELBOWS The Difficulty: 


The center-to-outlet dimension of the 4—12” tees is 
only 10”, while the shortest elbow available measures 
12” center-to-end, Thus, if standard long radius 
elbows are used next to the five tank valves, four 
short nipples and four extra 12” welds would be 
required. 


The Solution: 


By using Midwest "Long Tangent” elbows as shown in 
the blueprint, the expense of the four extra nipples 
and welds was eliminated at the cost of just one cut! 
The actual net savings made by “Long Tangent” 
elbows on this job was $156.20. 


Remember— Midwest “Long Tangent” elbows cost no 
more than regular elbows! For further information, 
write for Catalog 54. 


MIDWEST PIPING COMPANY, INC. 


Main Office, 1450 South Second St., St. Lovis 4, Missouri 
PLANTS: ST. LOUIS, PASSAIC, LOS ANGELES, and BOSTON 


SALES OFFICES: NEW YORK 7—50 CHURCH ST. « LOS ANGELES 33—520 ANDERSON ST. 
BOSTON 27—426 FIRST ST. © CHICAGO 3—79 WEST MONROE ST. 
TULSA 3—224 WRIGHT BLDG. «© HOUSTON 2—1213 CAPITOL AVE. 


6820 


. 
+ 
h 
| WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS. : 
NELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 


How a good oil earns 
its salt! 


Here’s a “salty” story about an oil with staying 
power. When this 100 ton hydraulic press was to be 
installed by the Morton Salt Company in their 
Manistee, Michigan plant, officials outlined to a 
Standard Oil lubrication specialist some of the rigid 
specifications the required oil should have. The new 
press would operate under a heavy load five days 
a week, and since the original fill would be large — 
22 barrels — it was important that the oil installed 
resist oxidation and remain in good condition for 
long periods. 

The Standard man recommended Sranot Indus- 
trial Oil #25, a many-purpose oil having high 
stability and effective rust protection. In over seven 
years of hard service, the oil has never been 
changed! During this period, periodic tests of oil 
samples have shown that STanolt, despite hard serv- 
ice and high oil-operating temperatures, has main- 
tained a lubricating quality comparable with a new oil. 

For information on how you can best use STANOIL 
in your plant, check with a specially trained and 
experienced Standard Oil lubrication specialist. He 
can help you save time and money. Call your nearest 
Standard office, or write to Standard Oil, Chicago. 


re 


STAN 


STANDARD OIL 


Paocess Equipment News Edited by Calvin S. Cronan 


Despite their long-proven merits 
in many process industries, plate 
and frame filters have been giving 
way to vacuum filters—primarily be- 
cause 20-30 percent of time in con- 
ventional plate and frame operating 
cycles is taken by hand labor. As 
labor costs have mounted steadily, 
process economics have dictated the 
switch to labor-saving vacuum fil- 
ters. 
> Less Labor—But the entirely new 
Eimco-Burwell plate and frame fil- 
ter, now being readied as a catalog 
item by Eimco Corp., has overcome 
this disadvantage. In a typical 35- 
minute cycle only 5-6 min, would 
be devoted to dumping; the remain- 
der would break down as follows: 
feed—15 min.; wash—10-15 min.; 
blow—2-3 min. With labor require- 
ments markedly reduced, two men 
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NEW PROCESSING EQUIPMENT 


SPLIT CAKE for better wash and. . . 


A More Efficient Filter 


A new plate and frame filter design promises to reverse 
the trend to vacuum filters. It cuts labor time, outperforms 
conventional press and drum filters. 


can keep three 30-frame Eimco- 
Burwells in continuous operation. 
Key to success of the new de- 


sign lies in the mounting of paired . 


frames at an angle of 180 deg. on a 
central shaft. Thus one frame can 
be rotated out of the filtration line 
while a clean one goes in—permit- 
ting leisurely access for maintenance 
of individual cloths or frames while 
the filter remains in operation. Ease 
of maintenance and simplified con- 
struction suggest a marked lifetime 
advantage over other wood and 
stainless steel filters. 

> Better Wash—In addition to its 
high labor efficiency, the Eimco- 
Burwell also has a high wash effi- 
ciency. On a feed liquor containing 


_ about 100 gpl. of soluble tungsten 


values the cake is washed to a point 
where the soluble content of the 


PAIRED FRAMES for shorter dumping time make plate and frame filter . . . 


tailings is less than 0.03 percent. 
This represents a wash efficiency of 
over 99 percent, is accomplished 
with less than one pound of water 
per pound of solids. 

High wash efficiency results from 
the fact that the feed enters the 


filter from the bottom. Agitation 
caused by the incoming feed pre- 
vents segregation of coarse and fine 
particles. Lack of segregation in 
turn results in a uniformly dis- 
tributed cake, making possible uni- 
form passage of wash water. 

Bottom feed plus regulation of 
the amount of solids in any given 
batch also results in a unique split 
cake. The frame is not completely 
filled up, but rather a }-3-in, gap 
is left in the center, splitting the 
cake into two nearly equal parts. 
‘Thus in actual practice the wash is 
through a haif-cake rather than a 
full cake thickness—halving the dis- 
tance soluble values must be moved 
and resulting in a. doubled wash 
efficiency. 

Initial installations used electric 
motors for turning the frames; cur- 
rent models are being equipped 
with air motors. Eimco switched 
to air motors because they have ex- 
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TROPICS 


“have eliminated 


for users of 
chemical process 
and industrial 


PISTON RISES NEARLY TO TOP—MINIMUM OF WASTE SPACE 
CAN BE BUILT ANY, SIZE + NO CONTAMINATION OF GAS 


1. Space above piston 
completely ventilated 

2. Wide clearances sim- 
plify operation. 

3. Gas-tight frictionless 
seal not affected by 
weather. 

4. Piston rests on bottom 
when empty—less 
than % of 1% dead 
space for purging. 
Leveling device—inde- 
pendent of side wall— 
keeps piston level. 
Fenders prevent all 
tension in seal. 


WIGGINS 


General American Transportation Corporation 
135 SOUTH LA SALLE STREET - CHICAGO 90, ILLINOIS 
Offices in Principal Cities 
Export Dept.: 380 Madison Avenue, New York 17, N. Y. 
Plants: Birmingham Ala. « East Chicago, Ind. « Sharon, Pa, 
in Conada: Toronto Iron Works, Ltd., Toronto, Ontario 


Equipment On These Pages This Month Made News .. . 


iF Page Number is also Reader Service Code Number 7 
5 : : New Processing ai nt New Electrical & Mechanical Equipment 
Plate and Frame — 288A Portable Floodlight... 298A 
. New Materials of Construction 298D 
Communic Lining Bick. .... 292A Solvent-Resistant 298E 
ih Pipe Fitting Insulation....................... 292C 
New Instruments & Controls 
New Safety Equipment er 300B 
Auxiliary Trailer. 294B Portable Gas 300D 
New Packaging & Handling 
New Heating & Cooling Equipment Corrugated Container.............-...-++see0s 302A 
Rotary Steam Dryer..................... 296A 302B 


- ++ For more details, use Reader Service Card on page 435 


tremely high torques at very low 
speeds and are more suitable in ex- 
plosive situations. Furthermore, 
compressed air was already available, 
being used for closure of the indi- 
vidual diaphragms or bellows be- 
tween the frames. 

> Who Uses Them—Four of the 
filters are already in service at Salt 
Lake Tungsten Co., a fifth is in 
operation at a Minerals Engineer- 
ing Co. plant in Montana, while a 
sixth is being built for use in a re- 
search project. Each of the four 
units in operation at Salt Lake 
Tungsten have 30 frames with a 


Each filter handles 10 tons of dry 
solids per 8 hr. ‘The slurry fed to 
the filter contains 50 percent solids, 
with the solids more than 75 pet- 
cent—325 mesh. The liquor por- 
tion of the slurry contains about 
100 gpl. of WO, in solution. 
Eimco believes the new filter can 
handle anything that can be filtered 
by plate and frame equipment of 
conventional type, plus many ma- 
terials that are marginal jobs for 
vacuum filters. It is expected to 
find wide applications in the ura- 
nium industry, filtering of yeast 
products, and handling chemical 


where wash efficiency is a critical 
factor. 

Discussing the filter, co-developer 
Blair Burwell, head of Salt Lake 
Tungsten, points out, “We realized 
plate and frame filtration was ex- 
tremely sound—but awkward—in 
tungsten handling. What we did, 
in effect, was attempt to mechanize 
the conventional plate and frame. 
The Eimco people have helped us 
carry along our own beginnings to a 
highly efficient filter that should 
prove extremely useful in other in- 
dustries besides tungsten.”—Eimeo 
Corp., 634 South Four West St., 


total of 210 sq. ft. of filter area. precipitates in general, particularly Salt Lake City, Utah. 288A 
EQUIPMENT COSTS... 
Pe Dec. Mar. Related Industries 
Process Industries 1953 1954 Elec. power equip... 188.3 188.3 
All Industries Cement mfg. ..... 177.8 177.8 Mining, milling ... 187.4 187.4 
— Chemital 186.4 186.4 Refrigerating ..... 204.9 205.1 
eS Clay products .... 172.6 172.6 Steam power ..... 175.7. 175.7 
Process Industries Glass. mfg. eevee 176.2 176.2 
Paint mfg. ....... quarterly by, and 
index ven n engineers, Cc 
170 Paper mfg. ....... 179.8 179.8 and Los Angeles, See Chem-Eng., Nov. 
ind. .... 183.0 183.0 pp. foe method of obtainin 
1953 1984 Rubber ind. ...... 185.4 185.4 for annual averages since 1913. 
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600-POUND 


Screwed Ends—Union Socket-Welding Ends—Bolted Flanged Ends — 
Bonnet or Bolted Bonnet Bonnet or Union Bonnet Bolted Bonnet only 


Look no further for dependable steel valves in sizes up to 2-inch. 
Whether you prefer the union bonnet or bolted bonnet pattern, you 
get refinements usually found only in larger, more expensive valves. 


For example, you get a compact, weight-saving structure of high- 
quality carbon steel. Smooth operation and positive closure of the 
solid wedge disc are assured by a T-head disc-stem connection and 


full-length machined guide ribs. There’s also an unusually large 
stuffing box filled with high-grade packing, a leakproof bonnet joint 
with retained gasket, a husky stem with outside threads, and many 


| ll aC be others. To simplify maintenance, Crane design includes swinging 
gland eye-bolts—plus a wide yoke with liberal working space 
around the gland. 


USER'S CHOICE OF TRIM 


BOLTED BONNET OR UNION BONNET There’s versatility to these quality Crane steel valves, too. You can 
have your choice of trim to suit your service—Class X Trim (Exel- 

In the cross-section of the bolted bonnet loy body and body seat rings) for oil or oil vapor—Class XW Trim 
pattern above, you can see the rugged (Exelloy seat rings, disc of hardened stainless steel) for steam or 


water. Union bonnet valves also available with Class L Trim 


big-valve construction. Bolted bonnet 
(18-8 Mo seats, disc, stem) for liquids and gases up to750° F. 


valves available in sizes 2 to 2-inch— 
union bonnet valves in sizes Y% to 2-inch. 


Full details in 6-page folder AD-1881. Ask your Crane 
Representative next time he calls, or write direct. 


THE BETTER QUALITY... BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Indistrial Areas 


VALVES FITTINGS PIPE PLUMBING HEATING 
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NEW MATERIALS OF 


Ceramic Lining Brick 


For mills and tanks has ex- 
tended wear life. 


Iixtended service life is gained 
through use of the new High Den- 
sity mill lining and tank lining 
brick, Made of an alumina ceramic 
the brick incorporates several de- 
sirable engineering features. 

As a tank lining the material is 
resistant to abrasion and attack 
from all acids except hydrofluoric. 

In one test with a lined paint- 
plant pebble mill, a maximum 
wear of only % in. was measured 
after over 17,000 hr. Present esti- 
mates put service life of this 2-in. 
lining at about 70,000 hr. 

In the sketch are seen the new 
radical brick for lining mill heads. 
The design of the bricks, which 
are furnished to size, greatly re- 
duces the number of cement joints 
and eliminates all corners. Rec- 
tangular brick in the cylindrical. 
portion are double size. Lifter bars 
are integral parts of the 4 x 6 in. 
bricks.—-LZP Industrial Ceramics, 
2500 West 7th Ave., Denver 4, 
Colo. 292A 


Aluminum Alley 


Approved for construction of 
unfired pressure vessels. 


Aluminum alloy GR40A (Alcoa’s 
A54S) has been approved for use in 
the construction of unfired pressure 
vessels. Action was taken by the 
Boiler Code Committee of ASME 
in accordance with the rules of Sec- 
tion VIII of the 1952 ASME Boiler 
and Pressure Vessel Code. 


292 


CONSTRUCTION 


This aluminum “alloy offers 
higher mechanical properties than 
any of the aluminum alloys previ- 
ously approved for welded pressure 
vessels. Also it maintains its 
strength at higher temperatures. 

Although A54S alloy can be 
welded by all conventional meth- 
ods, the inert-gas, metal-arc proc- 
esses are preferred. 

While more expensive than 3S 
and 4S alloys on an equal weight 
basis, it is definitely more economi- 
cal on the basis of equivalent 
strength.—Aluminum Co, of Amer- 
ica, 1501 Alcoa Bldg., Pittsburgh 
19, Pa. 292B 


Pipe Fitting Insulation 


Molded in preformed halves 
installs with ease. 


Designed for rapid installation 
on hot and cold line fittings a new 
molded insulation comes in pre- 
formed halves. It can be used on 
moderate low temperature work 
and on heated piping to 450 deg. F. 

Insulation fits screwed and butt- 
welded fittings. The halves can be 
stapled, wired or taped together. 
Exterior surface can be canvas, 
vapor barrier mastic or cement. 

Product is available in sizes to fit 
American Standard Cast Iron 
screwed ells, tees and 45’s for 4 to 
§ in. pipe; and for Standard Butt 
Welded Long Radius ells and 45's 
for 2 to 8 in. pipe sizes. Screwed 
tee insulation can be used on gate 
and globe valves.-Owens-Coming 
Fiberglas Corp., Toledo 1, Ohio. 
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Titanium Alley 


Shows greater strength at 
normal and elevated tempera- 
tures. 


A new titanium-base alloy C 130 
AM is stronger than pure titanium. 
Containing 4 percent aluminum 
and 4 percent manganese this alloy 
is 85 percent stronger at room tem- 
perature and twice as strong at 
elevated temperatures. 

In this particular combination 
aluminum and manganese contrib- 
ute maximum strength yet retain 
maximum forgeability. 

Tests already conducted on the 
alloy indicate it to have strength 
superior to steel and aluminum un- 
der conditions similar to those 
experienced by jet engine compres- 
sor wheels—Rem-Cm Titanium, 
Inc., Henry W. Oliver Bldg., Pitts- 
burgh 22, Pa. 292D 


Nieckel-Clad Plate 


Made by electrodeposition 
offers economies. 


Considerable economy over pres- 
ent types of rolled nickel-clad steels 
is offered by the Lectro-Clad plate. 
Using an electrodeposition method 
the thickness of the nickel can be 
tailored to the need; it is not con- 
trolled by the thickness of the base 
metal. 

Plates up to § x 20 ft. are being 
clad with nickel deposits up to 
0.020 in. thick. The layer of nickel 
is tenaciously bonded, ductile and 
pore-free. The clad plates will with- 
stand heating, forming, bending 
and other fabricating processes - 
without damage. All related weld- 
ing techniques have been perfected 
and special equipment is 
needed.—Bart Mfg. Co., Belleville, 
f. 292E 


For More Information... 


about any item 

in this department, 
circle its code 

si number on the 
Reader Service 
Postcard inside the back cover. 
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Vitro is a company engaged in engineering, 
development, processing and manufacturing. 
It is in the business of applying science and 
technology in new fields for both industry 
and government. 


Most of Vitro’s engineering achievements 
have, in the past, been national secrets. Now, 
however, it is known that Vitro has designed: 


— the original uranium gaseous diffusion 


plants at Oak Ridge 
— extensive plutonium facilities at Hanford : 
— the country’s largest titanium plant Vitro makes tomorrow’s 
— the Chemical Corps’ recently announced technology available today 

Nerve Gas Plant 


— many other intricate processing facilities. 


Among Vitro’s other activities are research 
and development, especially in electronics, 
metallurgy and chemistry; the processing of 
uranium ore; the recovery of rare metals; and CORPORATION of AMERICA 
the manufacture of ceramic colors. 261 Madison Avenue, New York 16, New York 


DIVISIONS 


VITRO MANUFACTURING COMPANY 
Makes ceramic colors and pigments and related chemical products 


VITRO URANIUM. COMPANY 
Processes uranium ores on the Colorado Plateau for the Atomic Energy Commission 


VITRO RARE METALS COMPANY 
Refines and recovers rare metals and processes uranium materials 


VITRO LABORATORIES 2 
Conducts chemical and physical research and develops processes and systems 


VITRO ENGINEERING DIVISION 
Designs and engineers processing and technical facilities and manages construction 
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NEW SAFETY EQUIPMENT 


Eye Shields 
Attach to side of safety glasses 


to up protection. 


Removable side shields now are 
available for use with safety spec- 
tacles of any size or shape. They 
extend the range of protection to 
the top, side and bottom sectors. 

Molded of clear or green acetate, 
these side shields are easy to attach 
or remove because of positive, 
nickel-silver clip holders. If prescrip- 
tion safety spectacles are worn then 
the shields can be removed at the 
end of each day and replaced again 
in the morning. ~ Watchemoket 
Optical Co., 232 West Exchange 
St., Providence, R. I. 294A 


Auxiliary Trailer 


Carries extra fire and safety 
equipment to supplement that 
carried on fire truck. 


Small trailer was designed as an 
auxiliary for the regular fire truck 
at Union Carbide & Carbon Com- 
pany’s Bakelite plant at Bound 
Brook, N. J. It gives ready mobility 
to essential equipment that cannot 
be accommodated on the big truck. 

Double-opening doors across the 
full width of the trailer provide 
access to front and rear storage 
compartments Stored in these 
compartments are 2 Chemox gas 
masks, fire ax, 2 crow bars, 2 flood 
lights, 2 portable hand searchlights, 
a 1.5 kw. portable generator, a 
portable electric megaphone with 
its power unit and a floodlight. 

A center-well fitted with top 
opening door serves as storage 
space for 8 all-purpose gas masks. 

In addition to the towing attach- 
ment trailer has pull handles for 
manual movement.—Preakness Inc., 
1060 Broad St., Newark 2, N. J. 

294B 
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Respirator 
Protects against toxic dusts 
as well as organic vapors. 


A single respirator has been de- 
veloped to protect the wearer 
against toxic dusts and organic 
vapors. Designated the Confo chem- 
ical cartridge respirator, it employs 
static-web dust filters which clamp 
on the respirator’s twin chemical 
cartridge filters. Dust filter is made 
of charged resin-treated felt, thus 
dust is retained both by electrostatic 
action and mechanical filtration. 

Respirator was developed for 
service in working areas where dust 
and vapor hazards are encountered 
simultaneously. Cartridges and fil- 
ters for new respirator are independ- 
ently replaceable, allowing greater 
economy in supplying parts.—Mine 
Safety Appliances Co., Braddock, 
Thomas & Meade Sts., Pittsburgh 
8, Pa. 294C 


Chemical Goggle 


Overcomes fogging difficulty 
through application of natural 
draft ventilation. 


Chemical operators wearing the 
Stac-Vent safety goggle gain com- 
plete protection against chemical 
splash and impact combined with 
freedom from fogging. 

Warm moist air is removed from 
the goggle by a natural draft which 
leaves through a protected vent at 
the top of the goggle. 

A soft vinyl frame yields to the 
contours of the face and nose. Re- 
placeable lenses of optically-correct 
shatter-proof plastic are held in the 
frame by a positive lock bar.— 
Watchemoket Optical Co., 232 
West Exchange St., Providence, 
R. I. 294D 


Smoke Detector 


Gives warning of unprotected 
condition in event of power 
failure. 


A line of industrial smoke detec- 
tion equipment has been modified 
to include a power failure alarm. 

Multi-spaced smoke detectors are 
powered by 155-v. a.c. current. If 
power should fail the important job 


of smoke and fire detection halts. 

With the new power failure 
alarm system the unprotected con- 
dition is revealed immediately. A 
6-v. battery powered device causes 
an audible alarm to sound. 

By throwing a manual switch 
from normal to bell silence, the 
alarm stops ringing and red light 
on the panel flashes, indicating the 
derangement. When normal power 
is restored and smoke detection 
continues, the red light goes out and 
the alarm bell rings again. It can be 
silenced by throwing the manual 
switch back to normal.—Walter 
Kidde & Co., Inc., Belleville 9, 
294E 


Radiation Detector 


Easily fits into man’s pocket, 
helps guard personnel. 


Beta and gamma radiation 
sources are readily located with the 
new Norelco light-weight radiation 
detector. Weighting only 25 oz. the 
PW 4010 instrument measures 
only 1.7x4.1x6.6 in. 

Detector can be used for X-ray 
monitoring, locating lost radio- 
active materials, guiding persons 
in contaminated areas, measuring 
radiation exposure of workers and 
checking intensity levels. 

Special circuit in unit draws cur- 
rent from the anode batteries only 
when the geiger tube registers 
counts. The life of the anode bat- 
tery is greatly prolonged by this 
feature.—North American Philips 
Co., Inc., Research & Control In- 
struments Div., Mount Vernon, 
294F 


July 1954—Cuemicat ENGINEERING 


é 
: 
3 » 


{ 
| 
GLASS Sat, 


0 


This the record 


..- being achieved by Speedomax” control on 
a plant waste treating process. It didn’t just “hap- 
pen’’. When we were called in, the pH value was 
roaming all over the map, in spite of the best 
efforts of an experienced process operator. But 
difficult as the problem was for the user, it gave 
way when attacked by our’ scientific analysis 
method. 

We asked the chemical engineer for specific in- 
formation. Adequate facts were readily available, 
pertaining to the plant’s raw waste, the layout and 
retention of the treating system, the characteris- 
tics of the neutralizing agent used. We applied 
our “Controllability Analysis’’—proved by thou- 
sands of applications--and in less than half an 
hour, made our recommendations. The record 
speaks for itself. 
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The control results which we predict become 
actual results at your plant because complete pH 
equipments are a package, made and serviced by 
Leeds and Northrup. They include single and 
multiple point Speedomax recorders, pneumatic 
and electrical controls, highly pH-sensitive elec- 
trodes and newly designed electrode housings for 
practically any processing requirement. 

For full particulars, send process data to Leeds 
and Northrup Company, 4916 Stenton Avenue, 
Philadelphia 44, Pennsylvania. 


LEEDS NORTHRUP 


instruments automatic controls « furnaces 
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NEW HEATING & COOLING EQUIPMENT 


Not only the heart but everything 
other than the exterior shell of this 
dryer is fabricated of aluminum. It’s 
one of a group of the largest dryers 
of this type built to date, measures 
10 ft. in dia, and 100 ft. long. Lin- 


| 


ing is 61S aluminum alloy plate. 
Steam tubes and the longitudinal 
extruded finned tubes used in one 
portion of the drying area are fabri- 
cated from 63S alloy. Aluminum 
castings support the pipe and tubes. 


Giant Rotary Steam Tube Dryer Has Heart of Aluminum 


Total heating surface in the 200 
psig. steam tubes is 23,700 sq. ft.— 
Louisville Drying Machinery Unit, 
General American Transportation 
Corp., 139 South Fourth St., Louis- 
ville, Ky. 296A 


Vacuum Dryer 


Handles job with fraction of 
labor and maintenance needed 
by other types. 


No, we didn’t switch illustra- 
tions. Although this unit looks like 
a familiar double-cone blender it 
is actually a vacuum dryer. It is 
built in a double-cone form to 
give complete, fast heat transfer 
for drying temperature-sensitive or 
casily-oxidized materials. 

As the dryer rotates individual 
particles in the charge are con- 
tinually changing position with 
respect to each other. The action 
is one of free-falling, over-riding 
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and cascading without breakage or 
deformation of crystals. Also there 
is maximum contact of the particles 
with the heat transfer surface of 
the jacket. 

It is a simple matter to apply 
vacuum to the Conaform dryer. If 
desired, condensers also can be 
applied. Speed variations can be 
included to permit blending opera- 
tions prior to drying.—Patterson 
Foundry & Machine Co., East 
Liverpool, Ohio. 296B 


Air Heater 


Utilizes unique burner design 
to provide simple, compact 
unit. 


Where combustion products can 
be mixed with the air being heated 
the Type CA heater offers sim- 
plicity and compactness. It is a low 
cost, easily adapted unit for use 
with ovens, drying kilns, spray 
dryers and similar process equip- 
ment. 

Basic element is the Thermal 
High Velocity Burner (gas, oil or 


combination) that can substantially 
complete the burning within the 
burner body. Thus the heater is 
essentially a mixing chamber where 
combustion products are mixed 
with the air being heated. 
Turbulence from the products 
of combustion, further increased 
by simple mixing baffles, mixes 
gas and air quickly and thoroughly 
with low pressure drop. Refractory 
normally is not used in the heater. 
Heater dimensions are custom 
fitted to the individual job. Units 
for operation against high pres- 
syres are offered in the same simple 
design as those operated at atmos- 
pheric pressure.—Thermal Research 
& Engineering Corp., Conshohoc- 
ken, Pa. 296C 


For More Information... 


about any item 

in this department, 
circle its code 
number on the 
Reader Service 
Postcard inside the back cover. 
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Acrylic type fibers when made up into filter fabrics are highly resistant 


to strong mineral acids under elevated temperature conditions such 
as used in certain dye filtration processes. 


Cotton filter fabrics — widely used in beet sugar processing — are 
economical, durable, have high wet strength and good mechanical 
efficiency. 


YOU GET EASIER CAKE DISCHARGE 
WITH THIS WELLINGTON SEARS 
FILTER FABRIC 


> 


Shown here in use is a press equipped with Wellington 
Sears filter fabric in a special construction of filament 


nylon, designed expressly for clay filtration, It is made 
to stand up under abrasion and flexing , . . and smooth 


enough for easy cake discharge. 


Whatever your “tough problem” there’s most likely a 
Wellington Sears fabric already in use—or one that we 
can develop—to solve it. There’s the confidence in over 


a century of industrial fabric experience to back up that 


statement. 


Wellington Sears cotton and synthetic filter fabrics are 
made available to the processing industries through 
leading filter cloth specialists. Write us for names of 


. those serving your area. 


Wellington Sears 


A SUBSIDIARY OF WEST POINT MANUFACTURING COMPANY 


FIRST In Fabrics For Industry 
WELLINGTON SEARS COMPANY, 65 WORTH STREET, NEW YORK 13, N. Y. 


OFFICES IN: ATLANTA * BOSTON «+ CHICAGO «+ DETROIT » LOS ANGELES * NEW ORLEANS + PHILADELPHIA + SAN FRANCISCO «+ ST. LOUIS 


Cuemicat Encrneertnc—July 1954 297 


—— 
> 
| 
tf 


NEW ELECTRICAL & MECHANICAL EQUIPMENT 
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Portable Floodlight 
Has approval for use in all 
hazardous areas. 


A new explosion-proof portable 
floodlight assures 100 percent safety 
in the lighting of all hazardous 
areas. It’s said to be the only port- 
able floodlight to receive the ap- 
proval of the Underwriters’ Lab- 
oratories, Inc. for such widespread 
use ... and the only one permitted 
for use in hydrogen, acetylene and 
manufactured gas areas. 

Dependability of the lamp rests 
on keeping interior air pressure 
in each fixture greater than the 
surrounding atmosphere. Thus en- 
trance of any gas into the unit is 
prevented. 

Lamp is fabricated of reinforced 
Formica plastic material that is 
first molded and then machined to 
extremely close tolerances.—Safe 
Lighting Inc., 91-03 Astoria Blvd., 
Jackson Hgts., N. Y. 298A 


Storage Battery 


Can be charged fully within 
30 min. without damage. 


Outstanding advantage of a new 
heavy duty battery is its ability to 
take a full charge repeatedly with- 
out damage in a matter of minutes. 
It is claimed to be the only battery 
to take a charge at the boiling point 
without deterioration. 

Voltage is said to be 10 percent 
higher and to remain consistently 
high throughout 90 percent of 
operating discharge. More watt 
hours are obtained than with other 
batteries having the same ampere- 
hour rating. 

Secret of the performance lies in 
the use of lead-hydrate plates. They 
feel like sponge yet will not shed, 
buckle, expand, sulfate, or deterio- 
rate. 
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Batteries are competitively priced 
and guaranteed for 6 years.—X-L-Ko 
Mfg. Co., North Vancouver, B. C. 

298B 


Weld Backing Rings 


Made of ceramic are used for 
better, faster pipe welds. 


By using ceramic backing rings, 
pipe welds can be made smooth and 
uniform with a slight concave shape 
that provides maximum strength 
and minimum flow resistance. 
Rings are easily removed when the 
weld is finished. 

The new rings assure complete 
root penetration, prevent icicles 
and weld splatter. Proper root 
penetration on every joint reduces 
test failures, speeds welding opera- 
tions and lowers cost of fabrication. 
—Chemical Equipment Div., Gen- 
eral Ceramics Corp., 


Catalytic Muffler 


Reduces noxious, irritating 
components of diesel exhaust. 


Through use of the Dieseler 
catalytic muffler the harmful and 
unpleasant effects of diese] exhaust 
are largely overcome. Unit elimi- 
nates 65-85 percent of the irritating 
hydrocarbons and 80-90 percent 
of the carbon monoxide. 

Unit shown atop a tractor-shovel 
is a twin-flow, heavy-gage steel 
assembly containing eight catalytic 
sections. Over-all dimensions are 
7 by 12 by 27 in. 


Each catalytic unit is a compact 
porcelain structure containing 73 
slender porcelain rods coated with 
alumina and platinum alloy. Hot 
engine gases flowing across these 
rods are catalytically burned to car- 
bon dioxide and water vapor.—Oxy- 
Catalyst, Inc., Wayne, Pa. 298D 


Solvent-Resistant 
Packing 


Designed for use with non- 
water soluble solvents. 


Two new mechanical rod pack- 
ings can be used when handling 
materials such as benzene, carbon 
tetrachloride, xylene, turpentine, 
kerosene, gasoline and Stoddard 
solvents. While costing about the 
same as competitive packings they 
have longer life. 

The packings incorporate an en- 
tirely new lubricant impregnated 
by a new process. Style No. 181 
has a square braided rayon base and 
is used for pumps, valves and fit- 
tings handling material up to 200 
deg. F. For temperatures above 
200 deg. F. Style No. 1024 is rec- 
ommended. This material has a 
high-grade, braid-over-braid white 
asbestos base.—Flexrock Co., Pack- 
ing Div., 3605 Filbert St., Philadel- 
phia 1, Pa. 298E 


Bearing Compound 


Works well as bearing surface 
in presence of corrosives. 


Compounded: of Teflon, glass, 
graphite and an inert lubricant 
Style FM-4 bearing compound is 
suitable for corrosive service. Being 
hard with a low friction coefficient 
it makes a good bearing material. 

Bushings and bearings made of 
FM4 can be machined to close tol- 
erances. For wearability they com- 
pare favorably with metal bearings 
and bushings. At both normal and 
elevated temperatures they can 
withstand strong acids and solvents. 

Style FM-4 material can be fur- 
nished as finished bearings and 
bushings or in the form of rod, tube 
and cylindrical shapes.—~Chemical 
& Power Products, Inc., 11 Broad- 
way, New York 9, N. Y. 298F 
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Centrifugal Discharge 
Chain Bucket Elevator 


Centrifugal Discharge 
Belt Bucket Elevator 


ELEVATOR 


Which type will best fit your requirements... 
should buckets be chain or belt mounted... 
should the unit be inclined or vertical? 


The answer is relatively easy, but it takes an expert 
to select the one type of bucket elevator and the 
proper specifications for it that will do the most 
efficient job for you... at the lowest over-all cost. 
The type of material to be handled, weight of 
material, number of operating hours per day, space 
and capacity requirements . . . all these factors 
enter into the proper selection and application 

of a bucket elevator. So, for your bucket elevator 
needs, why not do as so many other companies do 
... fefer your problem to “bucket elevator 
headquarters” ... CHAIN Belt Company. 


The experience of more than half a century... the 


Be 4 correct engineering that delivers full rated capacity, 
full production for your plant... the balanced 
a i bucket elevator design assured because Chain Belt 
eieiitissanes ni Best designs and makes all its own bucket elevator parts 
Elevator =e) | ... are yours from Chain Belt Company. 
ued | 4 For complete facts, write Chain Belt Company, 


7 ae 4648 W. Greenfield Ave., Milwaukee 1, Wis. 


| CHAI BELT 


: District Sales Offices in all principal cities. ° 
' ; Export Offices: Milwaukee 1, Wis. and 19 Rector St. 


I | New York, N. Y. 


Re, 


To get best results from your conveyor and 
bucket elevator, feed them right... not too 
little... not too much ... but just right 

with Rex” Apron Feeders. 
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NEW INSTRUMENTS & CONTROLS 


Flow Tube 


Measures flow rate while hold- 
ing head loss to minimum. 


Liquids and gases carrying no 
settleable solids can be metered 
using the Dall Flow Tube. Out- 
standing advantages include lowest 
permanent head loss of any known 
differential producer of the velocity 
increaser type, short length, low 
weight and low cost. 

Tube has a short, flanged, cylin- 
drical body designed with an abrupt 
decrease in diameter, followed by 
a conical restriction and diverging 
outlet. 


Reduced area at the cone en- 


trance and the design of the annular 
throat induces a high differential 
pressure. The diverging cone out- 
let provides high recovery of differ- 
ential pressure. 

The tube is constructed with 
a Meehanite iron body and 
precision-machined bronze throat 
liner.—B-I-F Industries, Inc., 345 
Harris Ave., Providence, R. I. 300A 


Diaphragm Seal 


Isolates instrument sys- 
tem pressure, permits servicing 
without releasing pressure. 


A new continuous duty di- 
aphragm seal isolates instruments 
from the pressure system, gives 
protection against clogging and cor- 
rosion. Also it permits instrument 
to be serviced or changed under 
pressure without disturbing pro- 
duction. It is used with any bour- 
don-tube pressure instrument or 
in some cases bellows type where 
total maximum displacement does 
not exceed 0.2 cu. in. 


Engineer checks performance of 
500 gpm. meter on 4-in. test line at 
new Rockwell meter and valve test- 
ing station. Complete facilities 
have been erected to permit testing 
under actual field conditio ons. ae 
of materials that can be handled 


Checking Meter in New Testing Station 


covers oil and gasoline, water, chemi- 
cals, beverages, petroleum 


gas and other fluid products. Every 
precaution has been taken to protect 
the installation from fire.—Rockwell 
Mfg. Co., 400 North Lexington 
Ave., Pittsburgh 8, Pa. 300B 


Installed at the instrument tap 
on the pressure system these di- 
aphragm seals serve as a_ barrier 
between process fluid and the in- 
strument. All the space above the 
diaphragm including the internal 
space of the instrument is filled 
with a liquid. That liquid trans- 
mits process pressure to the instru- 
ment element. 

Models are available for pipe 
or flange mounting. All seals ex- 
cept those for over-range protec- 
tion can be furnished to operate 
up to 500 deg. F. 

A union connection permits the 
instrument to be removed under 
pressure. Within the union an in- 
tegral piston displaces the filling 
liquids as the connection is made. 
This action moves the diaphragm 
away from the machined shape 
that serves as a limiting stop.— 
Mansfield & Green, 1051 Power 
Ave., Cleveland 14, Ohio. 300C 


Portable gas detector measures min- 
ute quantities of gas in air. Based 
on the absorption of ultraviolet 
light the unit will detect only 
a few parts per billion which is 
less than one-twenticth the toxic 
concentration for many sub- 
stances. Manufacturers Engi- 
neering & Equipment Corp., 
Hatboro, Pa. 300D 


Super-sensitive gas analyzer is cap- 
able of indicating gas concentra- 
tions as low as 5 parts per billion. 
Unit uses sensitive method based 
on the detection of mercury 
vapor in ultra-violet light.—Taller 
& Cooper, Inc., 75 Front St.. 
Brooklyn 1, N. Y. 300E 


Radiation detector locates sources 
of alpha contamination in cloth- 
ing. When alpha Poppy detector 
is passed over contaminated area 
either an audible popping noise 
or a visual signal is produced. 
Alpha rays pass through thin alu- 
minum foil which excludes light. 
These alpha rays are caught by a 
zinc sulfide screen which converts 
their energy to create light. The 
light is converted to electrical im- 
pulses.—General Electric Co., 
Schenectady 5, N. Y. 300F 
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Steam tube dryer. Enables continuous 
operation at uniform temperature, producing 
an extremely uniform product. 


A direct heat, parallei 
current dryer designed to handle 
bicarbonate of soda. 


“LOW OPERATING COST” WITH 


Intermediate feed type starch dryer. Dries product 
from 40% to 18% with hourly output of 1,500 Ibs. 
Extra high thermal efficiency because of no boiler 


STANDARD HERSEY 
DRYERS 


Presque Isle Starch Company of Maine reports potato starch 
drying production doubled...Huron Milling Company of 
Michigan reports one STANDARD-HERSEY dryer replaces 16 
pairs of hot rolls... Stansbury Salt Company of Utah reports 
high efficiency at very low operating cost... Warriner Products 
Company of Louisiana reports very satisfactory operation in dehy- 
drating sweet potatoes. 


Hundreds of similar comments add up to one thing— 
STANDARD-HERSEY dryers are cutting costs and increasing 
production in many phases of the food field. We have, or can find, 
a solution to your drying problem. More than 30 different types of helt | 
STANDARD-HERSEY dryers are available. Over 4,000 dryers Steam jacketed batch type. May be used as either a pr 


have been built for hundreds of product applications. Investigate dryer or cooker — operated under pressure or 
STANDARD-HERSEY for the answer to your drying problems. vacuum, Available with alloy or stainless interior 


SEND FOR FREE 12-PAGE ILLUSTRATED BULLETIN 
Learn how STANDARD-HERSEY 

has aided manufacturers throughout the 
world in solving their dryer problems. 


COMPLETE PILOT TAKES 
GUESSWORK OUT OF DRYING 


STANDARD-HERSEY'S pilot dryers 
play an important part in solving your 
drying problems before blueprint stage. 


THE STANDARDED 


STANDARD STEEL CORPORATION 


5005 Boyle Avenue, Los Angeles 58 e 7 East 42nd St., New York 5 DF-2 
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Corrugated Container 


Holds 1,000 Ib. of plastic 
pellets, cuts package cost. 


Corrugated fiber containers have 
grabbed off the job of bulk pack- 
aging for Dow's Styron plastic 
pellets. Economies are claimed in 
initial package costs, storage and 
material handling. 

Holding 1,000 Ib. the octagonal 
box measures 33 in. across flats by 
412 in. high. It consists of an inner 
body, the bottom lid into which 
the inner body slips, the outer body 
which telescopes over the bottom 
lid and the inner body, and the 
top lid which fits over outer body. 

Lids and bodies arrive from the 
box factory in “knocked down” 
condition. After assembly they are 
palletized prior to filling, placed 
under the delivery chute, filled and 
carried away by a fork-lift truck. 
Previously, handling the same 
amount of material required 5 
drums to be filled and_palletized 
after leaving the delivery chute. 

When the box is filled and 
capped, it is steel strapped in two 
directions to an expendable wooden 
skid.—Gaylord Container Corp., 
111 North Fourth St., St. Louis 2, 
Mo. 302A 


Bucket Conveyor 


Has patented hanger to keep 
bucket upright. 


Lower conveying costs are 
claimed for a new type bucket trol- 
ley conveyor with patented “Stif- 
Arm” bucket hanger design. Con- 
veyor trolley consists of a single 
I-beam. A universal-type chain runs 
paralled to the I-beam with stand- 
‘ard roller attachments. 
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NEW PACKAGING & HANDLING EQUIPMENT 


Unique feature is a second “‘Stif- 
Arm” bracket brace to hold the 
bucket trunnions at a fixed dis- 
tance away from the trolley chain 
and beam. This prevents buckets 
from swinging loosely against the 
chain and spilling their contents 
while making the- vertical or in- 
verted runs. Instead, buckets rotate 
around their trunnions remaining 
upright at all times until they reach 
the tipping rollers at discharge 
points. 

The fact that buckets remain up- 
right permits a multiple-plane path 
with a single conveyor thereby elim- 


inating the cost of numerous trans- ° 


fer points. A single drive unit 
operates the conveyor; separate 
drives are not needed for each plane 
of operation. 

Buckets are self-loading and un- 
loading for handling bulk materials 
automatically.—Hapman Conveyors, 
Inc., Kalamazoo, Mich. 302B 


Acid Wagon 


Brings increased safety to 
handling of corrosives. 


This completely mobile Acid 
Buggy facilitates quick, simple 
transfer of corrosive materials from 
bulk tanks and carriers. It elim- 
inates waste and prevents damage 
caused by spillage. 

Model XB-425 shown above has 
a capacity of better than 400 gal. 
Rubber covering protects both the 
interior and exterior of the tank. 
Construction meets ASME code 
for operation at 40 Ib. pressure. 

Wagon is fitted with Saunders 
type rubber-lined valves. Other 
items included are tow bar, axles, 
wheels, tires, four 50 ft. lengths 


of acid hose with nozzles, overflow 
funnel, gage glass and fittings, 
pneumatic controls, air filters, air 
gage, gage board and 75 ft. of air 
hose.—Automotive Rubber Co., 
Inc., 12550 Beach Rd. at P.M.R.R., 
Detroit 28, Mich. 302C 


Shipping Containers 


For wide range of materials 
nest like cups when empty. 


When empty, Nesta-Bin airtight 
aluminum shipping containers can 
be taken apart in seconds and 
nested into each other like paper 
cups. Thus, 10 truckloads of full 
Nesta-Bins can be returned empty 
on one truck. 

These containers are designed 
for the shipment of liquids, pow- 
ders, pastes or granular substances. 
They can be furnished with rubber 
or plastic linings on special order. 

Bins are made with identical 
half sections which are joined by 
means of cam fasteners to form an 
airtight seal. Airtight doors are 
located in each end. 

The assembled bin rests on a 
base. Contents can be dispensed 
from the bottom door through a 
gate valve, valve fitting or hand- 
operated screw conveyor. 

Three basic models are available: 
rectangular type with 58 and 70 cu. 
ft. capacities and a round type with 
42 cu. ft. capacity. 

Selling price will range from 
$275 to $305 according to the size 
and quantity purchased.—Nesta-Bin 
Co., Denver, Colo. 302D 
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Cut Costs... Boost Efficiency...with Stokes High Vacuum Pumps 


At left is the new Model G Stokes High 
Vacuum Pump. Basically, and in outward 
appearance, the new modei J the same 
simple, efficient, compact and reliable 
unit as its widely used predecessor, 
Model F. Five major engineering improve- 
ments are incorporated in the new model: 
1) a new mechanical face-seal minimizes 
routine maintenance and reduces to a 

ini the possibility of oil leakage 
at the shaft; 2) new exhaust valve-stops 
permit use of these pumps in an excep- 
tionally broad range of applications, in- 
cluding rapid cycling evacuation of large- 
volume systems; 3) a new intake screen 
filter prevents damage by dirt, scale, 
and other solids sometimes present in 
the system; 4) a new oil filter in the line 
to the shaft seal affords special protec- 
tion to the bearings at these points; 5) a 
new solenoid valve in the oil supply line 
automatically prevents oil-flooding of 
the pump in the event of power failure. 


The operating principles of the Stokes 


Y ty = High Vacuum Pump are simple. Rotation 

of the Stokes Pump is indicated in cross- 
ae wer section view at left: Air enters the in- 
waren ouTutt ~ pon creasing space at right of piston, while 
ies air trapped in the decreasing space at 

riston — waite left of piston is compressed. As piston 
sant nears top of stroke, pressure of the 
trapped air opens the feather-type dis- 

charge valve against atmospheric pres- 


sure, and the air is forced out of the 
cylinder. As piston passes through its 
top position, the suction port is momen- 
tarily closed by piston. Air then present 
in cylinder is trapped, a new cycle begins. 


A completely revised brochure on Stokes 
High Vacuum Pumps is now available, 
free, upon request. It explains, and 
shows, how Stokes Pumps combine sim- 
plicity of design, high volumetric effi- 
ciency and lowest operating costs to pro- 
vide reliable, continuous service for all 
kinds of high vacuum processing equip- 
ment. Examples of typical vacuum sys- 
tems using Stokes Pumps are cited and 
typical problems in pump selection and 
their solution are provided. Also de- 
scribed is the complete line of Stokes 
High Vacuum Processing Equipment and 
the new Stokes Experimental and Appli- 
cations Laboratory in Philadelphia, Penna. 


The new Stokes Vacuum Calculator for 
rapid slide-rule vacuum calculations, in- 
cluding a standard ABCD log scale, is 
now available, free, upon request. It has 
proved to be of tremendous value to 
those engaged in vacuum research and 
processing. Simplifies determination of 
pump capacity required for given volume 
in given time or given volume to specified 
vacuum with user’s present equipment. 
Numerous tables on reverse face provide 
useful vacuum reference data. 


Send for copy of a new handbock ‘‘How 
to Care for Your Vacuum Pump.” (Bulletin 
No. 755). Contains many valuable sug- 
gestions about installation, starting, 
servicing, trouble-shooting; and helpful 
“Do's” and ‘’Dont’s’’ on vacuum pumps 
and vacuum pumping systems. 


Simplicity and sturdy construction, accessibility, 
high volumetric efficiency, low power 
consumption, and effective cooling are distinctive 
features of Stokes High Vacuum Pumps. 


Better blank-off pressures and quieter operation are 
assured with a completely new, longer lasting 
exhaust valve assembly. Intake ports are open during 


the entire intake cycle; there is no slide-valve shut-off. 


Lubrication is completely automatic. There are 

no oil shut-off valves and adjustments. Horizontal 
vacuum intake permits trapping of harmful dirt 

and scale. Vacuum-tight rotary seals eliminate the need 
for shaft packing and constant adjustment. Easy 
access is provided to the valve assembly 


and other parts requiring periodic examination. 


Stokes High Vacuum Pumps are available in capacities 
from 15 to 500 cfm. Where necessary, oil purification 
units — to assure continuous supply of clean, 
water-free oil -— can also be furnished. 


Wherever hard, continuous service is required to 
meet today’s exacting high vacuum requirements, Stokes 
High Vacuum Pumps prove a profitable investment. 


Consult with Stokes on the application of vacuum to 
drying, freeze-drying, impregnation, extraction, solvent 
recovery, evaporation, vacuum metallizing, and to 


other purposes for which vacuum deserves exploration. 


F. J. Strokes MACHINE COMPANY 


PHILADELPHIA 20, Pa. 


/ 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 


CuemicaL ENGINEERINGc—July 1954 


303 | 


2 ifs 
‘ 
> 
2 
<q 
4 
| 


“ONTIN' 


PICTURED FLOWSHEET 


CHEMICAL ECONOMICS 
Chemicals Lead in Private Research........ . 331 


NAMES IN THE NEWS 
Names that made news last month........... 392 
Charles E. Bolte, the Army’s vice chief of staff. 344 


LETTERS: PRO AND CON 
1,000 tons per hour—by air............... 348 


TECHNICAL BOOKSHELF 
Four newcomers for your reference shelves. ... 424 


FIRMS IN THE NEWS 
Who's doing what among your suppliers... .. . 358 


READER SERVICE 
You can get more information free. ...... 


TECHNICAL LITERATURE 
New literature from the manufacturer....... . 412 


Two keys to a new process. 

Solvent extraction and a hori- 
zontal filter: These are keys to a 
new process for refining cotton- 
seed oil. Here’s the picture of how 
and why. (p. 324) 


New data on private research. 

Chemical firms spend 70% of 
their research money on new 
products and “basic” problems. 
That explains a lot more than first 


meets the eye. (p. 331) 


Engineer takes over Army! 
Well, not quite. But one chemi- 
cal engineer—man-of-month 


Charles Bolte—is now second in 


command, Sherman also helped. 


(p. 344) 


New technical literature . . . 

You can now get—free and 
fast—literature on any subject in 
your field. Use our new enlarged 
section to keep your technical 
files up-to-date. (p. 412) 


Join READER SERVICE on 
page 403 
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Another Big Advantage 


~When you order WELDCO Tubing, you're sure to get com- 

plete uniformity throughout—uniform wall thickness, uniform 

weight, uniform I.D. and O.D., uniform close grain structure, 

and uniform workability. These are some of the important ad- 

vantages of welded tubing, and they guarantee you a depend- 

able product. . . tubing that has excellent fabricating qualities 
. tubing that’s easy to bend, form, weld and assemble. 


Remember, too—only WELDCO Tubing is welded with the : i 
exclusive Double-Fusion Process. It's available in Stainless 1 
1 Whatever Your Need 
Steel, Monel, Hastelloy, Inconel, Nickel, and Cupro-Nickel, in 
tube and pipe sizes from 3” to 30”, Schedules 5 and 10, and 4 {fp Tubing... i 
J 3” to 12”, Schedule 40. For special problems, or regular appli- 1 I 
Bey cations, always specify WELDCO—your : You're Way Ahead ; 

FI pca best buy in top-quality, uniform tubing! 1 With WELDCO | 


THE YOUNGSTOWN WELDING & ENGINEERING COMPANY 


3763 OAKWOOD AVENUE , °Y¥OUNGSTOWN 9, OHIO 
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WESTON 


miniature 
Electrical Recorder 


EXTREME COMPACTNESS...CORMAG® 
SELF-SHIELDING MECHANISM... 
A-C AND D-C MODELS 


Employing the Weston CORMAG mechanism, this 
new recorder combines a high degree of shielding with 
new compactness and light weight. For example, the 
magnetic field created by a conductor carrying 15,000 
amperes at a distance of 3 feet would cause a temporary 
error of less than | per cent. Over-all size is only 634” x 
6%” x 7” deep; chart size 4” dia.; weight only 11 Ibs. 
It’s the ideal instrument for recording ampere-hour 
demand—checking overloads or unbalanced conditions 
—monitoring radio detectors—recording current and 
duration in electroplating and metal refining—recording 
speeds—making life tests on batteries, lamps, etc. 
Available m required ranges for A-C or D-C voltage 
or current measurement needs. Also furnished with 
bracket for wall mounting; and with flange case for 
flush panel mounting. Bulletin available giving com- 
plete specifications and prices ... WESTON Electrical 
Instrument Corporation, 614 Frelinghuysen Avenue, 
Newark 5, New Jersey. 7553 


| 


WESTON SIMPLIFIED 
RECORDING POTENTIOMETER 


Sets a new standard for sound, simplified design—for 
simplicity and economy of maintenance—for sustained 
high accuracy and dependability. Ranges changed 
simply by inserting required range standards. Chart 
speeds changed by simple screwdriver adjustment. All 
features described in bulletin. Send for your copy. 
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@ There's no need of sacrificing large 
areas of valuable floor space for tubing 
storage when those areas could easily 
be made productive. Why not let us 
carry the storage and handling costs? 

Our warehouses stock an exception- 
ally large variety of tubing products 
.. . in fact, no less than 531 sizes of 
Shelby Seamless Mechanical Tubing 
are readily available! So you can al- 
ways count on quick delivery of ex- 
actly the type and size tubing you need 
... whether your order is by the inch 
or by the carload. And all our tubing 
products are made by the world’s lead- 


PAYS TO BUY 


ing manufacturer of fine tubing and pipe 
National Tube Division of U. S. Steel. 
And, our extensive experience with 
tubing problems has often led to cus- 
tomer savings. For in many cases, our 
engineers can suggest a more economi- 
cal type of tubing for your application. 
Contact our nearest warehouse the 
next time you need quality tubing of 
any sort and in any quantity from our 
stock or directly from the mill: mechan- 
ical tubing, round and square, seam- 
less and welded; boiler tubing, pressure 
tubing and pipe; and stainless steel tub- 
ing and pipe, seamless and welded. 


U.S. STEEL SUPPLY 


DIVISION 


General Offices 
208 So. La Salle St., Chicago 4, Ill. 


Warehouses and Sales Offices 
Coast to Coast 


$e, increase productive area 


What you want 
When you want it 
At the right price 
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gpERRY 


) @ size and design 
meet every 
{ industrial filtration need 


FILTER PRESSES 


Whatever your requirements may be, you can 
depend on Sperry to provide a filter press to 
exactly meet specifications . . . center, side or 
corner feed, open or closed delivery, provision 
for simple or thorough washing, jacketed plate 
for filtering at controlled high or low tempera- 
tures . . . for use with filter bases of cloth, paper, 
metal screens, composition screens or combina- 
tions . . . with a choice of six different closing 
devices. 

For over fifty years, manufacturers have 
looked to Sperry for the finest in filters — for 
hundreds of applications. Proved performance 
has distinguished Sperry Filter Presses 


throughout industry. 


Complete details are included in the big free 
Sperry catalog. Send for your copy. 


D.R.SPERRY &2 COMPANY 
BATAVIA, ILLINOIS 
Filtration Engineers for More Thar 60 Years 


Eastern Sales Representative: 


George S$. Tarbox, 808 Nepperhan Ave., Yonkers 3, N. Y. 
Yonkers 5-8400 


Western Sales Representative: 
B. M. Pithashy, 833 Merchants Exchange Bidg., 
San Francisco 4, California DO 2-0375 
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WORRIED ABOUT WASTE DISPOSAL ? 


Bailey Meters Help you to Reduce Pollution 


@ The disposal of industrial wastes without 
stream pollution calls for careful planning 
and continuous vigilance. 


That’s where Bailey Meters and Controls 
come in. We measure the flow and pH of 
sewage, sludge, and industrial wastes flowing 
in open channels or pipe lines. These and 
other factors, such as levels, rates of chemical 


feed, and flow of air, may be co-ordinated 
into a completely automatic system for the 
treatment and disposal of waste materials. 


When you want fast, complete and authorita- 
tive answers to the measurement and control 
aspects of your waste disposal problems, reach 
for your phone and call your local Bailey Engi- 
neer. Offices in all principal industrial centers. 


BAILEY 
OPEN CHANNEL PAETERS 


These indicating, recording and in- 
tegrating meters are suitable for 
measuring industrial wastes, sewage, 
sludge, corrosive liquids, and irriga- 
tion water flowing in all types of 
open channel primary metering de- 
vices, such as Venturi flumes, weirs, 
or nozzle flumes. Electric or pneu- 
matic telemetering permits location 
of receivers wherever desired. Ratio 
of flows and chemical feeds may 
be controlled automatically. 


ROAD 
OHIO 


FLOW 


O IVANHOE 
VELAND 10, 


t 
% 
i 
P.24 
eis 
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3% Nickel Iron Gate Valve, Class 125 Ib. 
... for process industries .. . developed 
and produced by The Lunkenheimer Co., 
Cincinnati 14, Ohio. Outside screw and 
yoke, bolted bonnet, flanged . . . face to 
face dimensions are American Standard 
for 125 Ib. Cast Iron Wedge Gate 
Valves (ASA B16.10-1939), 


Fig. 1578N-4 


LUNKENHEIMER develops new 125 Ib. 
nickel-iron valve for process industries... 


Mildly corrosive valve service poses a particularly 
tough problem in the process industries. To get 
maximum corrosion resistance, you have to pay for 
more than you need—high-alloy valves are expensive. 
And yet, ordinary cast iron often won’t do the job. 


An economical answer to many of these problems 
has been developed by Lunkenheimer with this 
new line of Nickel-Iron Gate Valves. Bodies and 
bonnets are 3% Nickel-Iron, for better corrosion 
resistance than ordinary cast iron, and trim is offered 
in choice of 18-8 (Type 316) Stainless Steel or 
Monel®, for maximum resistance at the point of 


THE INTERNATIONAL NICKEL COMPANY, INC. 


most severe service. This combination is cutting 
valve costs in the petroleum field, pulp and paper, 
wood treating, and scores of other process industries. 


This development is but one more instance that 
shows how nickel alloys can be used to provide 
significant advantages, whatever the equipment. 


Many standard nickel alloyed compositions are 
available, making it easy to select one with extra 
qualities for almost any specific use. Whatever your 
industry, if you have a metal problem, send us de- 
tails for our suggestions. Write today. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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Like many others, this 14/2-ton converter was made en- 
tirely in the Bethlehem shops. Starting as nothing more 
than a blueprint, it gradually shaped up as the steel ingot 
was forged, and finally became a pressure vessel after 
elaborate machining. 

That's a point we'd like to emphasize — machining. It 
took some pretty detailed and careful work to do the job 
shown here. But requirements were met in full, just as 
they're always met before we release a vessel. Bethlehem’s 
expert machinists handle many such assignments during 
the course of a year. 

After finish-machining and subsequent assembly, the 
vessel had an overall length of slightly more than 20 ft. 
The shell itself was approximately 17 ft long. The unit 


was hydrotested to a pressure in excess of 10,000 psi. 
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ere’s Some Pretty Fine Machining 
in This Forged Pressure Vessel 


Whenever your needs call for pressure vessels . . . auto- 
claves, filters, reactors, converters, separators, high-pressure 
accumulators, etc, ... you can safely entrust them to our 
hands. We forge seamless vessels of practically every size 
and type, and of course machining is done exactly as you 
order it. Why not call us the next time you plan to discuss 


new units? We'll co-operate in every way. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation, Export Distributor: Bethlehem Steel Export Corporation 


gETHLEHEY 


(lo you 
the actual 


Keep costs down...choose 


The selection of the right motor for every specific in- 
dustrial application is all important. Due consideration 
must be given to motor type, rating, slip, torque values, 
and other operating characteristics. Open type pely- 


But, because the ultimate cost is the actual cost of a phase squirrel-cage 
motor... alert buyers look beyond such specifications. motor for general 
They look for other factors, such as cool operation, with purpose applications 
consequent longer insulation life...and they consider ie ie h 
the time-tested proven dependability of the brand of motor ove - 
they specify. They know that it’s costly to take chances 
with motor drives. 


Wagner Motors have been proving their reliability 
for more than sixty years. Many thousands of users 
throughout industry have found them a lasting investment 
in continuous troublefree performance. 


The wide range of types and sizes in Wagner's com- = yg 
plete line permits the selection of a standard motor for at i SM. cooled motor...ex- 
almost any need. Bulletin MU-185 gives full information. e me kk plosion-proof or stand- 


Your nearby Wagner engineer will be a to _ ard types...steel or 
you select the right motors for your next application. Call cast-iron frame...1 to 
the nearest of our 32 branch offices, or write us. 250 hp. 


Totally enclosed, fan- 


ELECTRIC MOTORS 


WAGNER ELECTRIC CORPORATION TRANSFORMERS 


6407 PLYMOUTH ST.LOUIS 14, MO., INDUSTRIAL BRAKES 


AUTOMOTIVE 
BRAKE SYSTEMS— 
AIR AND HYDRAULIC 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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are used for boiler feed 
on floating process plant 


Three De Laval Oppeller Boiler Feed Pumps play an 
important role in the Freeport Sulphur Company’s new 
process which mines sulphur from a deposit beneath the 
Gulf of Mexico. This floating plant is located in the 
marshes in Bay Ste. Elaine, Louisiana. 


The De Laval Boiler Feed Pumps operate at 3,500 rpm 
with water heated to 297F. They are built with 12% 
chrome steel impellers and trim. The dependable per- 
formance of these units has led Freeport Sulphur to 
purchase six additional pumps for boiler feed service at 
two other mines. In addition to boiler feed, De Laval 


Oppeller Pumps are used throughout industry for mine 
dewatering, descaling, desuperheater feed as well’ as 
for services in the petroleum, pipeline and marine 
fields. Capacities range up to 2,000 gpm, pressures to 
1,200 psig, temperatures to 350F; materials to suit 
any service. For complete data, send for Catalog 1502. 


Oppeller Pumps 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham Way, Trenton 2, New Jersey 


©L-200 
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RICHARDSON PROPORTIONING EQUIPMENT WORKS FOR Goluven=folen 


PROBLEM: 


To insure invariably accurate propor- 
tioning of ingredients, proper timing 
of mixing, and efficient conveying of 
materials for the production of baby 
and prickly heat powder at Johnson 
& Johnson's Baby Products Plant at 
Cranford, N. J. 


SOLUTION: 


Richardson engineered and supplied 
automatic scales with a master control 
panel which coordinated the opera- 
tion of the scales, the existing con- 
veyors, mixers and sifters. Result: A 
consistently uniform product for the 
filling machines. 


A product like baby powder or prickly heat powder must be uniform—always. 
High customer acceptance depends on a product whose texture and composi- 
tion remains the same month after month, year after year—the result of 
accurate blending. Making a profit or taking a loss because of high operating 
cost depends on rapid and accurate blending. That’s why Johnson & Johnson 
called in Richardson to engineer a feeder—weigher—mixer system that would 
be fast—automatic—and ACCURATE. 

Richardson has specialized in engineering and building systems for materials 
handling by weight for more than half a century. Through these years a tre- 
mendous backlog of practical experience has been built up. As a result, we 
maintain...and have proved time and again...that there’s no problem in 
pre-weighing, proportioning and mixing materials that can’t be solved effi- 
ciently and economically ...that the uniformity of any end product can be 
consistently maintained without need for heavy capital investment. Why not 
ask a Richardson engineer to survey your plant and submit suggestions? To do 
so puts you under no obligation and may pave the way to increased production 
and profits at lower operating costs. 


Richardson Scale Co., Clifton, New Jersey. Feeder—Weigher Sys- 
tems of All Types: Automatic Bulk Weighing Hopper Scales, Including 
Conveyor-Feed Types—Continuous Feeder-Weighers—Automatic Bag- 
ging Scales—Bag-Sewing Conveyors—Packers—Process Control Panels. 
Branch offices in: Atlanta * Boston + Buffalo + Chicago ° Detroit 
Houston Memphis Minneapolis New York Omaha Phila- 
delphia Pittsburgh San Francisco Wichita Montreal Toronto 
San Juan * Havana - Mexico City. 


MATERIALS HANDLING BY WEIGHT SINCE 1902 
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this unique hard rubber lined 
iron body gate valve 
offers big savings in 


many corrosive services... 


HEN Darling gate valves of this type go to work, you gain 
multiple advantages sure to save you money and time. 


First, you gain big initial savings because these rubber lined 
iron body gate valves (ideal for many corrosive services not 
exceeding 180° F.) are much less expensive than special alloy 
valves. Moreover, Darling’s special bonding technique per- 
manently prevents separation of the hard rubber lining from 
the valve body. 

All interior working parts are made of alloys suitable for 
the corrosive conditions encountered. 

Secondly, and equally attractive, is Darling’s exclusive fu/ly 
revolving double disc, parallel seat feature! In a nutshell this 
means drop-tight closure where most other valves would fail. 
It also assures unmatched life with a very minimum of attention 
and maintenance. 

Here’s a combination you just can’t beat! Before you buy gate 
valves of any type, get acquainted with these unique Darling 
valves and their operating details. Get a// the facts. 


Write today for free bulletin describing Darling rubber lined 
gate and check valves. 


DARLING VALVE & MANUFACTURING CO. 


Darling 150-pound rubber lined gate valve, with out- 


side screw and yoke, featuring unique parallel seat, Williamsport 3, Pa. 
fully revolving disc principle. Plain ‘“‘no pocket” dises 
prevent accumulation of sediment. Darling rubber Mansfactured in Canada Manufacturing Co., Lid., 


lined gate valves can be furnished only in rising stem, 
cylinder or motor operated; or quick-opening types. 


DARLING VALVES FOR EVERY NEED DARL NG. 


Darling parallel seat revolving disc gate valves are available in a wide range of sizes 
and constructions for all kinds of normal and unusual service, and for pressures up : ¢ 
to 1500 pounds. In addition to rubber lined, iron bod « valves, corrosion resistant : : 
types include plain iron body with special alloy trim, cast steel, all bronze, special be 
alloys or combinations as required. We'll gladly furnish specific recommendations ; . xy ahs ht 
on the proper valves for your particular service. VA Ty ES 
FOR PLUS VALUES, JOB-PROVED AGAIN AND AGAIN 
CuemicaL ENGINEERING—July 1954 315 
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Type CNG Worthite Chemical Pump ” 


WORTHITE CHEMICAL PUMP WITH MECHANICAL SEAL handles hot copper sulphate solution used by Scovill 
Manufacturing Co., for pickling brass. Note water connection for preventing formation of crystals. 


Mechanical seal on Worthite pump needs 


no repairs after 3 years’ corrosive service 
Over 3000 Worthington installations prove its effectiveness 


The ability of Worthington mechanical seals to 
handle corrosive liquids has been firmly established 
by thousands of actual installations. 

In many applications where leakage or packing is 
a problem, mechanical seals have proven themselves 
to be the answer. If the pump is changed to a service 
requiring packing, a simple adapter can be installed 
and packed in the normal manner. 

Worthington can supply either a mechanical seal or 
conventional stuffing box as standard pump equipment 


WORTHINGTON 


Type CNP Haveg Chemical Pump ° 
Size 1%”. Capacities to 
160 gpm; heads to 70 ft. 


— with both readily available from stock. This, plus 
our experience with over 3000 successful mechanical 
seal installations, enables us to advise our customers 
which is the best type of seal or stuffing box for each 
specific application. 

Write for bulletin W-350-B16, Mechanical Seals 
for Worthite Chemical Pumps, to your nearest Worth- 
ington district office. Or write to Worthington Corpo- 
ration, Centrifugal Pump Division, Section C.3.8, 


Harrison, New Jersey. C38 ste 


Sizes 8 to 24”. Capacities to 
19,500 gpm; heads to 20 ft. 


Type KEB Worthite Propellor Pump 
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TERRY SOLID WHEEL 


. 


ik” 


This is the rotor of a Terry solid- 
wheel turbine. There are a number 
of reasons why it has become a sym- 
bol for reliable, trouble-free oper- 
ation. 


First, because the wheel is a single 
forging, in which a series of semi- 
circular buckets is milled, there are 
no separate parts to become loose or 
work out. 


Second, because the power-produc- 
ing action of the steam takes place 
on the curved surfaces at the back of 
the buckets, blade wear is of little 
consequence. Wear does not materi- 


ally affect horsepower or efficiency. 


Third, because the steam enters the 
buckets in a direction at right angles 
to the shaft, there is no need for 
close axial blade clearances. The 
blades cannot foul. There is a one 
inch clearance on either side of the 
wheel. In addition, the blades are 
double rim protected. 


These are only a few of the rea- 
sons why the Terry solid wheel has 
become a ‘Trade Mark” for trouble- 
free turbine performance. For com- 
plete details, send for a copy of bul- 
letin S-116. No cost or obligation. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 


Ro 


11-1197 
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Many large-capacity high-pressure oil-burning boil- 

ers cost as much as a quarter of a million dollars; 

while the little fuel oil heaters that serve them cost 

only a few hundred dollars. But these huge boilers 

can deliver the desired steam only if the little heaters 

maintain rated capacity and preheat the fuel oil 
_ sufficiently to assure free flow. 


f G-R Fuel Oil Heaters will give your boilers... 


HEAT TRANSFER APPARATUS 


and you . . . this assurance. Their reliable ratings 
are based on the G-R 85 years of experience in heat 
transfer. Their simple design and their sturdy con- 
struction, conforming to API-ASME codes, assure 
dependable operation. They are easy to clean and 
economical to maintain. 

For fuel oil heaters with these important features, 
investigate the G-R Line. 


THE GRISCOM-RUSSELL CO. « MASSILLON, OHIO 


j . 
(a 
GR-325 
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Floorstand equipped with Motor Unit . . . control panel, 
motor, limit switch and push button station. 


Chapman Motor Units have fewer compo- 
nents than any other units, providing 
greater dependability, much lower main- 
tenance costs. 


There are only two pinions and two 
gears in the motor reduction train: drift is 
eliminated and lash is negligible. Your 
valves seat tight, but not too tight. Opera- 
tion is always smooth and trouble-free. 

You can mount the Chapman Motor Unit 
in any position, at any angle required. The 
‘rugged stub-tooth gears require no grease 
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Simple and 


CHAPMAN’S 
MOTOR UNIT 


for Valves, Floorstands 
: and Sluice Gates 


Simple, durable mechanism of Chapman's Motor Unit. 


Handwheel remains stationary during motor operation. 


or oil bath .. . yet run smoothly, quietly, 
with minimum wear. 

Weatherproof and steam tight, Chap- 
man’s floorstand units are shipped com- 
pletely wired, ready to connect to your 
power leads, for easy, rapid installation. 
This modern motor unit is dependable and 
economical. Send for new catalog No. 51. 


The CHAPMAN Valve 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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on pressure problems 


If You Use Schedule 40 Pipe at 
150 psi Operating Pressure 


Schedule 40: 


100 to 1 Safety Factor 


Lighter Wall will Meet Pressure 
Safety Requirements 


83 to 1 Safety Factor 


oy Schedule 10: 


Schedule 5: 
50 to 1 Safety Factor 


BUY ALL THE WALL YOU 
NEED. ..DON’T BUY MORE 


FITTIN 


lower installation costs 
for labor 


HOLOS PIPE ENDS 
CLOSE TOGETHER 


SPEEDLINE ALIGNING CON- 

NECTORS 

Speed Installation 

*Can be Welded, Fused, Sold- 

ered or Brazed 

Provide Easy Change-over from 

Schedule 40 to 5 or 10 

for materials 
SCHED. 10 
SCHED 40 


You pay much less for light wall 
pipe. Here’s a cost comparison 
of the three schedules in 1” size 


Write for 
a copy of 
“Speedline 
Fittings’’...with- 
out obligation. 


on flow problems 
If You Use Screwed Fittings 


EFFECTIVE WALL 
AFTER THREADING 


vou Buy THiS You GET THIS 


You Lose One Half The Wall 
You Bought—AT THE THREADS 


Lighter Wall Plus Speedline Fit- 
tings Give You: 


GREATER INSIDE AREA: MORE FLOW 
LOWER PRESSURE DROP 


SCHEDULE 40 SCHEOULE 10 SCREOULE 


You get greater flow and ca- 
pacity in light-wall pipe. For ex- 
ample, Schedule 5 has 15% to 
25% more capacity than 
Schedule 40. 


on corrosion problems 


CORRECT ANALYSIS will com- 
bat CORROSION regardless of 
Wall Thickness 


Type Corrosion More Wall? 


Contamination No advantage 
Discoloration No advantage 
Intergranular No advantage 
Galvanic No advantage 
Atmospheric May be advantage 
Pitting Little advantage 
Inches Penetration 

Year May be advantage 
CHANGED ANALYSIS and LESS 


WALL can be GREATER COST 
ADVANTAGE than CHANGED 
ANALYSIS and SAME WALL. 


exclusive tangential 
feature 


CONVENTIONAL 


Provides Easier Aligning (with 
or without aligning connectors), 
more clearance for Welding or 
Flanging on ALL Speedline 
Formed Fittings. See gray panel 
below. 


GS DESIGNED FOR SCHEDULES 5 AND 10 GIVE YOU: 


greater flexibility 


Type of Joint can be selected 
“on the job.” 


FEWER DESIGN HOURS 
FEWER INVENTORY ITEMS 
SPEEDLINE ‘Multiple Choice’’ 


Fittings eliminate conventional 
flanged fittings, provide time and 
cost advantages of simple layouts 
versus elaborate and costly de- 
signs. 


Speedline distributors are located in principal cities from coast to coast 


Manufactured by HORACE T. POTTS CO. - 500 E. Erie Avenue + Philadelphia 34, Penna. 
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—here’s how a system 

UNION 
BUTT WELD 
ALIGNING 
FLANGED CONNECTOR 

Corrosion -Resistant FITTINGS—the newest thing in pipeline economy 


AN ACME-FABRICATED WELDMENT 


This odd-appearing structure, made of type 310 stainless 
steel, is now hard at work in a catalytic cracking plant for 
one of the nation’s largest utility companies. It’s one more 
example of the many unusual pressure vessels being fabri- 
cated by Acme for chemical processing installations every- 
where. Whether the vessel or component you need 

is large or small, irregular in shape or unusual in 

design, Acme’s complete facilities — including the 

latest mobile X-Ray equipment — guarantee you 

exact adherence to your specifications as well as 

to your delivery schedules. Find out now why so 

many important companies specify Acme weld- 

ments .. . call us today. 


STEEL STAINLESS STEEL EVERDUR ALLOYS 
Send us your blueprints for 


@ prompt quotation and ask 
for. our informative folder, 
ACME PLANNED WELOMEN? 
FABRICATION. 


A.$.M.E. U68-U69 Quolified Welders ° Approved 


Boord Approved Hortford 
National DIVISION of THE UNITED TOOL & DIE CO 


1054 New Britain Ave. e« West Hartford 10, Conn. 


Notional Representative TRANSMISSION EQUIPMENT CO., Inc. 
441 LEXINGTON AVE., NEW YORK 17, N. Y. 
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the UNITED STATES is only one producing country! 


Although the United States is the largest producer of elemental sulphur, its 
production is only about one-half of sulphur in all forms produced in the free world.* 

Sulphides of iron, copper, zinc and hydrogen and calcium sulphate are all sources 
of sulphur dioxide, the starting point of the manufacture of that universal and all 
important chemical tool, sulphuric acid. 

- Elemental sulphur, per se, is essential for such compounds as carbon bisulphide, 
rubber vulcanizing and certain fungicides, insecticides and black powder. Economics 
dictate the use of the element or the sulphides or sulphate for other products 
and processes. 


*International Minerals Conference, 1952-53 


Sulphur Producing Units 
@ NEWGULF, TEXAS 

@ MOSS BLUFF, TEXAS 

© SPINDLETOP, TEXAS 

© WORLAND, WYOMING 
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Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N. Y. 
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ash, according to Mathieson Chemical 
Corp. 

Using this machine, Mathieson is 
producing a new coarse light soda ash 
product suitable for glass making. The 
new product, Mathieson believes, 
could eventually supersede “dense” 
soda ash heretofore generally used by 
glass plants. 

To produce coarse light soda ash, 
Mathieson is completing a plant at 
its Saltville, Va., location that will 
produce 50,000 tons per year. It starts 
operating this fall. The 
from thisepfnt will be offered in 
byJeFarload lots at $28 per ton f.0.b. 
faltville. 

To further the development and 
make the product available to all glass 
makers, Mathieson has revealed that 
the new ash is made with a machine 
that has been used by the milling in- 
dustry for years to sift flour. The de- 
vice is a dynamically balanced gyratory 
sifter, and Allis-Chalmers furnished 
the sifters for the new soda ash plant 
at Saltville. 

Rae coarse light ash has been used 
in the Cmqgercial production of glass, 
and large-sca plants 
show it to have all of the 
physical properties to make good glass. 

After gaining operating expericnce 
in the new Saltville plant, Mathieson 
expects to install additional facilities 
for producing the new coarse ash. 


Reproduction of article in Chemical Engineering 


You can use an all-metal gyratory Circle 
sifter to separate dry granular products 
into two, three or four predetermined 
sizes. Silk or metal cloth screens of 2 to 
350 mesh may be used. 


FOR MORE INFORMATION about Circle sifters or other Allis-Chalmers equip- 


yratory Screen 


® Eliminates need for soda ash densifying plant 


@ End product has all the physical properties need- 
ed to produce quality glass 


@ Enables manufacturer to offer finished product 
at lower cost 


GYRATORY 


CIRCLE 


This is just another 
example of how 
Allis- Chalmers 
equipment is help- 
ing solve today’s 
chemical process- 
ing problems. 


ment for your industry, call your nearest A-C representative or write Allis- 


Chalmers, Milwaukee 1, Wisconsin. 


A-A329 


ALLIS-CHALMERS 
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EXTRACTION, THEN FILTRATION. A basic operation in 


Boosts Yield of Cottonseed Oil ‘ 


¢ Unit Operations: extraction, filtration, distillation. 
© Process feature: continuous, horizontal rotary filter. 


Two unit operations—solvent extraction and then 
filtration on a horizontal filter—are the key steps in a 
new process for making cottonseed oil. 

Why a horizontal filter? Because it allows for efh- 
cient, countercurrent washing of the extracted cotton- 
seed cake. This is one reason why the process gets such 
a high oil recovery. And why conventional, but cumber- 
some, prepressing of the seed is not required. 
© Proven Process—lor cottonseed oil, the process has 
already proven itself. ‘The first commercial plant— 
designed by Lukens Steel, for Mississippi Cottonseed 
Products Co.—is now in full scale operation down at 
Greenwood, Miss. But the principle of extraction, then 
countercurrent washing on a filter, should apply nicely 
to many situations where a soluble component has to be 
extracted from a solid. 
> Filtration-Extraction Process—Here is how the process 
works at Greenwood (see flowsheet): 

Cottonseed (which has been delinted and dehulled), 
is first cooked with steam. This prepares it for extrac- 
tion and also agglomerates fines for better filtration. 

Cooked cottonseed—in the form of flakes—mix with 
hexane in an agitated extractor. The hexane comes 
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CHEMICAL 
ENGINEERING. 


PICTURED 
FLOWSHEET 


from the filter, and contains dissolved cottonseed oil. 
> Horizontal Filter—F lowing into a conveyor, the extract 
slurry goes to the horizontal filter. 

Strong miscella passes through the filter. The solids 
build up as a cake on the filter pan. 

The cake is subjected to three countercurrent washes 
—two with weak miscella and one with fresh hexane. 
The wash richest in oil recycles back to the extractor. 

Washed cake or “meal” is removed by a scroll. It’s 
sent to a desolventizer and then to storage. 
> Evaporation—Miscella (from the filter) is pumped 
through a preheater, into an evaporator. 

Here hexane flashes off. The hexane vapors go to a 
condenser—then to a water separation tank. 

P Oil Stripping—Oil, from the evaporator, flows to a 
packed oil stripper column. Here, under vacuum, it 
is stripped of solvent with live steam. 

The hexane-steam is condensed and collected in the 
water separator tank. From this tank, hexane flows back 
as wash to the horizontal filter. 

Cottonseed oil, commercially free of solvent, comes 
out the bottom of the oil stripper. It’s pumped to an 
oil cooler. And then to an oil storage tank. 


this new, compact plant. The novel process. . . 
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The Installation 


At Swift & Co. technical products 
plant in Hammond, Indiana, where 
hundreds of Crane valves are han- 
dling vegetable and animal fats, 
various fatty acids, acid foots, etc., 
in storage and preparation sections. 


Valve Service Ratings 


SUITABILITY: 

Stopped former trouble 
FEATURES: 

Stainless Steel trim 
MAINTENANCE COST: 

Zero 
SERVICE LIFE: 

No sign of wear after 3 years 


The Case History 


OPERATING RESULTS: 
Accurate control—clean plant 


AVAILABILITY: 
Crane Branches Everywhere 


The plant had been operating about two years 


when the Crane valves were installed. They were 
selected to replace the plant’s original valves which 


were not maintaining the required absolute tight- 


The Valve 


It’s the familiar, universally- 
used Crane 125-Pound OS&Y 
Iron Body Wedge Gate, but 
equipped with special Crane 18-8 
SMo stainless steel trim to resist 
the mildly corrosive effects of 
fatty acids and acid foots. If you 
have a similar problem, this may 
be your solution. Ask your Crane 
Representative to help you. 


ness when process pipe lines were shut off. 


The Crane valves, now in service for more than 
three years, are iron body gates with stainless 
steel trim. Recently the plant reported: no leak- 
age ...no maintenance ...no replacements. Also 
credited to the Crane valves: more accurate con- 
trol of processes...and a much cleaner plant. 


THE BETTER QUALITY...BIGGER VALUE LINE...1IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas — 


VALVES + FITTINGS © PIPE © PLUMBING + HEATING 
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Hexane 
(Conveyor) » 
Cottonseed meal with hexone yA 
Hexane 
Cooked Cottenseed 
Flakes 
Recycle filtrate 
Steam 
CONTINUOUS 
HORIZONTAL 
I ROTATING EVAPORATOR 
FILTER 
(Totally enclosed) Oil-hexane EVAPORATOR 
EXTRACTOR (Conveyor) 
Cottonseed-hexane- 
oil slurry 
PREHEATER Steam 
_ 
How Horizontal Rotating Filter Works 1 
Cottenseed- Fresh hexane Cottonseed Cottonseed oil and | 
he Wash Wash (w meal 
xone slurry Ne. 1 Ne. 2 ‘ash No, 3) 
Stage 2 » > a 
AL Stage 5 
* la to 
Recycle for polishing” filtrate to extractor 


SIX OPERATIONS go on at once in this filter. shaped filter sections—cach with a drainage port. The solid cake, held on filter cloth, is washed with 
But to understand what's happening, first visualize In operation, slurry feeds to the revolving pan. weak miscella and fresh hexane. ‘Then, it’s removed 
4 revolving pan, set on a ball race; with wedge-  Filtrate (strong miscella) passes through the pan. — by a scroll. 


COTTONSEED EXTRACTION—wit 
extractor at the left. Desolventizer is at 


¥ - 
4 


Hexone 


WATER 
| SEPARATOR 
a 
T Water 
Steam 
Non-condensed 
vapors from oil stripper 
ORATOR 
P. Steam 
Extracted Water to 
meal drain 


WATER STRIPPER 


DESOLVENTIZER 


d oil and hexane 


Herone-wae A 


Hexane 


water 


Steam 


[ON—with hexane—takes place in the 2 DISTILLATION SYSTEM. Miscella is flash-evaporated to remove 


‘izer is at the right. hexane; then steam stripped in a packed column. 


Steam 


2 DAY TANK 


STRIPPER 
Ol 
COOLER 
Oil 
Cottonseed 
Wate 
Oil 


Important Process Data 


Cooked cottonseed flakes 
7,100 pounds per hour fed to the extractor. 
Oil content is about 30 percent, 
Extracted meal 
4,500 pounds per hour from desolventizer. 
Oil content is less than | percent. 
Cottonseed oil 
2,430 pounds per hour. 


Solvent loss 


Less than | percent, (on weight of cottonseed). 


Fresh hexane feed to horizontal filter 


Flow rates of 19 to 35 gpm. 
Weight ratio of hexane-feed to solids-in-extractor is 0.8. 


Miscella feed to evaporator 

Flow rates of 19 to 35 gpm. 

Oil content is about 20 to 35 percent. 
Horizontal filter data 

10 ft. diameter, And 65 sq. ft. of filter area. 

Pressure drop is 3 to 18 in. Hg. 
Operating personnel 

One operator in the extraction plant. 
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YOU CENTRIFUGE MORE EFFICIENTLY 
INFINITELY VARIABLE SPEED? 


Do you centrifuge any material which should be loaded, 
extracted, washed and unloaded, at a different speed 
for each step? 

Or do you have a variety of products with different 
filtering and washing characteristics, all to be processed 
in the same centrifugal? 


In either case, a Tolhurst Centrifugal with infinitely 
variable speed hydraulic drive is your best bet. You 
get exactly the speed you want for each operation by 
simply turning the handwheel on the fluid drive unit. 
That’s all there is to it! A tachometer indicates basket 
speed at all times. 


Infinitely variable speed hydraulic drive is available 
now on all Tolhurst Center-Slung Centrifugals and also 


on all Tolhurst Suspended Centrifugals. Machines can 
be built with perforate or imperforate baskets. Con- 
Struction can be of steel, steel rubber covered, monel 
or other corrosion-resistant materials. Your machine 
can be supplied with feed and spray pipes and a fume- 
tight cover, or with a plain flat cover, or with no cover 
at all, as you prefer. Basket sizes are 12” up to 108” 
in diameter. In short, Tolhurst can furnish exactly the 
right machine for your particular requirements. 


WANT A HANDY SLIDE RULE? A new pocket-size slide 
tule, for quickly calculating centrifugal force, is yours 
for the asking. Just use the coupon below. No charge 


MAIL COUPON TODAY ——— 


TOLHURST CENTRIFUGALS DIVISION, Dept. CE-754 
American Machine and Metals, Inc. 
East Moline, Illinois 


(0 Send catalog © Have Tolhurst representative call 
D Send new free centrifugal force calculator 


NAME AND TITLE 


COMPANY 


ADDRESS 


city 


| 


STATE 
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DIVISION O INE AND METALS, INC. 


The Installation \ 
At Swift & Co. technical products 
plant in Hammond, Indiana, where — + 
hundreds of Crane valves are han- 
dling vegetable and animal fats, 
various fatty acids, acid foots, etc., 
in storage and preparation sections. 


Valve Service Ratings [7 
SUITABILITY: 
Stopped former trouble 


FEATURES: 
Stainless Steel trim 


MAINTENANCE COST: 


Zero 
e 
SERVICE LIFE: The Case History 
No sign of wear after 3 years 
OPERATING RESULTS: The plant had been operating about two years 
Accurate control—clean plant when the Crane valves were installed. They were 
AVAILABILITY: 
Crane Branches Everywhere is selected to replace the plant’s original valves which 
: were not maintaining the required absolute tight- 
The Valve ness when process pipe lines were shut off. 
It’s the famili i lly- 
be The Crane valves, now in service for more than 
Iron Body Wedge Gate, but Se. three years, are iron body gates with stainless 
equipped with special Crane 18-8 es . p 
SMo stainless steel trim to resist icc steel trim. Recently the plant reported: no leak- 
the mildly corrosive of age ...no maintenance... no replacements. Also 
fatty acids and acid foots. If you ‘ 
have a similar problem, this may . ANE A credited to the Crane valves: more accurate con- 
beyour solution. Ask your Crane | trol of processes... and a much cleaner plant. 
Representative to help you. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS © PIPE PLUMBING HEATING 
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A LOW-COST PRODUCER 
OF POWDERED MATERIALS 


This compact grinding unit may well be the practical 
answer to your production problem in handling small 
and medium capacities economically. 

The RAY-DUCER is the latest addition to Raymond's ex- 
tensive line of pulverizing and separating machinery. 
It is especially adapted for grinding and disintegrating 
a wide range wf soft materials. 

Its quick accessibility is an important time-saving fea- 
ture when making different grades, mixtures or types of 
materials. Only a few seconds required to open the 
machine for clean-out or screen change. 

Write for Bulletin No. 73 for further details of the RAY-DUCER. 


ONE 
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EASILY ACCESSIBLE 
FOR CLEANING OR 
CHANGING SCREENS 


TILT CARRIER 


TAKE OUT 
SCREEN UNIT 


RAYMOND builds a complete 
line of grinding and separating 
machinery in capacities up to 30 
tons or more per hour . . . also 
specialized equipment for dry- 
ing and pulverizing in one op- 
eration. Write for details. 


INC. 


SALES OFFICES IN 
PRINCIPAL CITIES 


eNew RAYMOND | 
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Chemicals Lead in Private Research 


Although some industries, through government 


financial aid, have bigger research budgets, chemical com- 


panies spend the most out of their own pockets. 


William Chartener, McGraw-Hill Dept. of Economics 


How much should a company 
spend on research? It depends on 
the company’s basic aims and 
policies and on what the company 
expects to gain from its research 
expenditures. 

That’s the conclusion reached by 
Howard S. Turner of the Pittsburgh 
Consolidation Coal Co. in the May- 
June issue of the Harvard Business 
Review. Mr. ‘Turner’s article is 
based largely on surveys recently 
completed by the Harvard Business 
School which, along with a Defense 
Department study and the Bureau 
of Labor Statistics, provide a wealth 
of new information on industrial 
research. 

U. S. research expenditures now 
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total about $4 billion annually, 
nearly four times the figure for 
1940. The government contributed 
60 percent of the funds devoted to 
research in 1952, compared with 38 
percent from industry and 2 percent 
from nonprofit institutions. But 
more than two-thirds of the actual 
work was done by private industry 
and another 11 percent by non- 
profit institutions. 

Spending for the Future—The 
chemical industry leads all others 
in privately financed research—over 
18 percent of the total in 1951— 
although government funds put the 
electrical machinery and aircraft in- 
dustries ahead in total expenditures. 
More’ than half of the funds going 


to nonprofit institutions for out- 
side research in 1951 came from the 
chemicals and allied products in- 
dustries. 

Chemicals rate among the top 
industries also in research spending 
as a percentage of sales and as a 
percentage of post-tax profits—3.] 
and 34.4 percent, respectively. 
Again the only industries exceeding 
chemicals—aircraft, electrical ma- 
chinery and professional and scien- 
tific instruments—receive more than 
half their research funds from the 
government. 
> Off With the Old—The dynamic 
character of the chemical industry 
is explained by the purpose of its 
research activities, as well as by the 
volume of funds spent on research. 
The Harvard Business School survey 
shows the chemicals and allied 
products and pharmaceutical indus- 
tries devoting over 55 percent of 
their research money to the develop- 
ment of new products and more 
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The words ‘Kidde’, ‘Lux’, ‘Lux-O-Matic’, 
*Fyre- Freez‘ and the Kidde seal are trade- 
marks of Walter Kidde & Company, Inc. 


PUT IT OUT IN SECONDS 


with @ Kidde Portable extinguisher 


Unless you get the jump on fire the 
minute it starts, you stand a good 
chance of kissing your business good-bye. 


That’s why it’s so important to have a 
Kidde portable extinguisher near every 
fire hazard in your plant. 


Protect motors, electrical equipment, 
flammable liquids and machinery with 
Kidde portables. Then, when fire strikes, 
you're ready for it. 

Just grab a Kidde CO, or dry chemical 
portable, aim the horn, pull the trigger, 
and—Whoosh! No more fire! 


Your next fire could be your /ast... 
Contact Kidde today! 


Walter Kidde & Company, Inc. 
728 Main Street, Belleville 9, N. J. 


Walter Kidde & Compeny of Canada, Ltd., Montreal —Toronto 


ECONOMICS ... 


than 12 percent to uncommitted 
programs, or “‘basic’’ research. In 
most other industries—food and pri- 
mary metals being the only excep- 
tion—the bulk of research goes into 
the improvement of present prod- 
ucts and processes, 

The purpose of an individual 
company’s research determines the 
size and type of program it should 
budget. And this purpose depends 
largely on the industry you're in. 

If the object is merely to protect 
the company’s position from ad- 
vances in existing products and 
processes by competitors, then a 
modest program is enough. If, on 
the other hand, your aim is to get 
the jump on competitors through 
pioneering in new products and 
methods, then the purse must be 
opened wider. In an industry with 
such a fast rate of obsolescence as 
chemicals, the company that is not 
alert to the development of new 
processes and the manufacture of 
new and improved products may 
take a sound beating. 
> Three Routes—There is also a 
choice in the matter of who does 
the research. A company can main- 
tain its own research organization, 
it can contract its research with out- 
side organizations, or it can try to 
keep up with the innovations de- 
veloped by others. This last course 
can involve the payment of licens- 
ing fees or the buying of new proc- 
esses as an alternative to research. 

It might be supposed that heaviest 
use of outside research would be 
made by smaller companies that 
can’t maintain their own research 
organizations. But the Harvard 
study indicates that most of the 
money going to nonprofit institu- 
tions for research comes from firms 
of medium and large size. Mr. 
Turner suggests that larger com- 
panies gain an advantage from sup- 
plementing their own laboratory 
work with that of outside specialists. 

How much does a research or- 
ganization cost? One of the inter- 
esting results of all three surveys 
mentioned previously is that the 
cost per research worker varies very 
little from industry to industry. The 
cost per research engineer or scien- 
tist, however, varies a great deal. 
Average cost varies also with the 
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size of companies, large companies 
spending more per worker than 
smaller companies. 

P Scientists or Technicians?—The 
chemical industry ranks relatively 
low in research costs per worker. 
In 1951 the average cost per re- 
search worker in the chemical indus- 
try was $7,900, compared with 
$8,800 for all industries and 
$10,900 for motor vehicles. 

Average cost per research engi- 
neer or scientist, however, shows a 
much wider disparity. This was 
$16,500 for chemicals and _ allied 
products, $21,900 for all industries 
and $68,600 for motor vehicles. 

The reason for these wide cost 
differences between industries is the 
variation in “support ratios,” or the 
number of supporting workers per 
engineer or scientist. Thus, the mo- 
tor vehicle industry uses relatively 
large numbers of semi-skilled tech- 
nicians, while the chemical indus- 
try relies on a high proportion of 
trained engineers and scientists. 
> Facilities Cost Too—These figures 
on average cost of research per 
worker and per scientist or enginecr 
are simply total research costs di- 
vided by the number of workers. 
The Harvard study also developed 
some separate figures on the cost of 
capital facilities for research. 

In 1952 the median figure for 
annual capital expenditures for re- 
search (excluding land and build- 
ings) per professional technical em- 
ployee was $800; half the compa- 
nies reported figures between $300 
and $1500. The estimates of re- 
placement cost of research struc- 
tures and permanent facilities per 
professional technical employee 
showed a median figure of $21,700, 
with half the companies within a 
range of $12,500 to $34,100. 

Mr. Turner gives as estimates for 
the cost of a research organization 
comprising 75 people, of whom 35 
are professional technical employ- 
ees, the following: 

¢ Total annual expense budget 
—$600,000 to $700,000 

¢ Addition to annual capital 
equipment budget—$10,- 
000 to $50,000 

¢ Initial investment for facili- 
ties—$400,000 to $1,200,- 
000 
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Air, that is 


When air is exhausted from paint spray booths, from grinding, casting, 
chemical processing or other plant operations or is used in combustion, 
it must be replaced. Wing Fresh Air Supply Heaters provide the finest 
means of replacing exhausted air and supplying fresh air at the right 
temperature, winter and summer. 


WING FRESH AIR SUPPLY HEATERS 


WING FRESH AIR SUPPLY HEATER 
for Window or Wall Mounting 


At left isshown Fresh 
Air Supply Heater 
for mounting in roof 


monitor opening 
Write for Bulletin 


require no extensive duct work. They 
are mounted in window or wall open- 
ings or below roof or monitor openings. 


HOW THEY WORK. They draw in the 
outside air at prevailing outside tem- 
rature and pass it through multiple 
y-passes and heating elements which 
are always under full steam pressure. 


THEY CANNOT FREEZE. The heating 
coils can never freeze as they can 
where temperatures are controlled by 
throttling the steam supply. 


UNIFORM DISCHARGE TEMPERATURES. 
The discharge airstream is uniform in 
temperature because of Wing's unique 
design and construction which com- 
bine several alternating by-pass and 
hot air passages. The multiple thin 
layers of hot and cold air mix almost 
instantly assuring uniformly warm air 
at the outlet. 


L.J. Wing Mfo.Co. 170 Vreeland Mills Road, Linden, N.]J. 


Factories 
Linden, N.J. & Montreal, Canada 
In Europe: Etab. Wanson, 
Brussels, Belgium 
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INDUSTRY'S 


Rubber Seated Multi-Port Valves 
for Water Softeners, Pressure 
Filters and lon Exchangers 


AquaMatic Solo Valves pressure-seat on 
long-wearing, resilient rubber . . . no 
metal-to-metal contact . . . no leakage 
from port to port. Lift-turn principle 
eliminates sticking, scoring, and wear... 
insures long valve life. With single lever 
control, Solo valve cannot be turned until 
lifted from seat. One multi-port Solo valve 
handles a complete regeneration cycle... 
built-in ejector and backwash controls 
are part of the valve. 

All pipe connections are made in back- 
plate member ... Solo valve can be dis- 
mantled, inspected, and serviced without 
removing pipe. 

Tens of thousands of installations have 
proved the durability and reliability of 
AquaMatic Solo Valves. Investigate them 
TODAY. 

AVAILABLE IN 3/4 TO 4-INCH SIZES 


Write tor FREE Catalogs 


FOR YEARS 


we. tormeriy hutomotic Potnp & Sotrener Corp. 
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> Don’t Go Overboard—Can you 
spend too much on research? Cer- 
tainly! No amount of research will 
do a company any good unless it 
can be implemented, unless it leads 
to new or improved products that 
the company can make or to better 
processes it can adopt. An ambi- 
tious research program is wasted if 
the company cannot then finance 
the further development necessary 
to put a new product on the market. 


What’s Your Name for 
Our Present Economy? 


No matter where you turn these 
days some economist is describing 
the state of the nation’s business. 
But unfortunately each uses such a 
confusing welter of different terms 
that many of us end up knowing 
less than when we started. 

At last, however, someone has 
come forth to deliver us. In a recent 
article in The New York Times, 
Leo Cherne* compiled a readily 
understandable glossary of some of 
the most widely used phrases. Here 
they are: 
> Depression—An extended interval 
of economic difficulty lasting longer 
than two years. In addition, practi- 
cally all branches of industry must 
be moving downward and the de- 
cline must be essentially continu- 
ous, except for brief fluctuations. 

Mass unemployment is the symp- 
tom. Today we have 3.5 million un- 
employed and this will probably 
rise to over 4 million. But despite 
the fear this generates in many pol- 
itical, labor and business leaders, 
most economists insist that we will 
not be in a depression until business 
difficulty is general, business failures 
rise sharply and unemployment ex- 
ceeds 5 million. And even then, 
the situation would have to con- 
tinue for at least 24 months. 
> Recession — Something milder 
than depression, although the 
plunge is faster and more precipi- 
tous in any few-months-period than 
in a depression. On the other hand, 
recessions do not affect all indus- 
tries uniformly. Some dip, some 


* Executive Director of the Research 
Institute of America. 
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drop, some just level off. A few 
may even go up slightly. 

And what's called a recession to- 
day might not even have been clas- 
sified 20 years ago. The nation has 
been extremely sensitive to mild ups 
and downs, with serious psychologi- 
cal impact. 
> Dip and Adjustment—These arc 
probably far the most prevalent 
terms used today to describe our 
current economic situation, But 
actually they mean very little. Every 
period of prosperity, recession or 
depression, seen as a line on graph, 
moves either up or down and con- 
tains many minor fluctuations. 
These have little to do with the 
longer term outlook. 
> Inventory Correction—This is not 
really a picture of general economic 
sickness. Rather it occurs when 
manufacturers and retailers have 
been over-optimistic in trying to 
guess consumer intentions. 

Every depression or recession in- 
volves inventory adjustments, al- 
though this is not an overly serious 
factor in our present situation. The 
reason is that stocks of both fin- 
ished and semi-finished had been 
reduced because last year was not 
expected to be as good as it actually 
was. 

P Rolling Adjustment—This con- 
cept was born just before World 
War II. It has come to mean a 
period in which one or more major 
industries drop seriously while the 
rest of the economy is enjoying a 
boom. Then when the suffering 
industries start rising out of their 
relatively short-lived troubles, others 
drop down to take their place. But 
it’s never a case of all industries 
being up or down at the same time. 


Chemicals Lead in 
Consumption of Salt 


Domestic production of salt in 
1953 reached an estimated 20 mil- 
lion tons, according to the Salt In- 
stitute, an increase of 24 times pre- 
war output. This is estimated to be 
40 percent of total world produc- 
tion and approximates that of the 
1951-52 period when production 
climbed to an all time high in this 
country. 
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FROM PLASTICS TO 
ACEUTICALS, YOU CAN 
EAD STANDARD MIXERS 
P LEVEL DEPENDABILITY 


Heavy Duty Double-Arm Mixers 
ting and stationary bow! models . . . 
br atmospheric, reduced, or elevated 
@Dressures . . . with single, multiple, or 
iable-speed drives and temperature 
controlling jackets . . . overlapping 
ixing arms . . . sigma and other type 
ing arms .. . working capacities one 
vart to 1500 gallons. © Laboratory 
ixers for the most exacting types of 
bboratory mixing . . . built in working 

capacities of one, three, six and 20 
quo Vertical Mixers, planetary 
Dcessing of dry materials, 
mulsions, and light plastic 
complete line with multiple 
ris and designed to accom- 
al sizes of bowls . . . many 
achments available... 12 
s. ® Spiral Ribbon Mixers 
ous or batch blending and 
Mpulverized, granular dry or 
. . . operation under pres- 
myacuum ... with or without 
jackets . . . work- 

Sumties one to 500 cubic feet. 
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GET HIGHEST AIR OR GAS 
HANDLING EFFICIENCY 


Read Standard also 
manufactures a 
complete line of 
chemical mixers for 
laboratory and 
industrial use. 


WITH 


Standardaire’s rotors are accurately 
machined to very close running 
tolerances and provide a continuous 
sealing through the entire length of 
their engagement. Thus, the high 
pressure gas or air is confined at the 
discharge end of the Blower and 
leakage lines are much shorter than 
on other types of units. 


The Standardaire Blower employs 

an exclusive principle of compressing 
air or gas on a modified adiabatic cycle. 
This provides a wide range of pressures 
with a minimum of internal losses. 


This compact, light weight Blower gives 
you a greater output per pound weight 
than any other blower of this type. 


Get all the facts today . . . write: 


READ 


CORPORATION 


BLOWER-STOKER DIVISION 
370 Lexington Avenue 
New York 17, New York +4 


ECONOMICS ... 


Most of the increase can be at- 
tributed to the growth of the chem- 
ical, petrochemical and petroleum 
industries. Salt’s use in chemical 
processes accounted for 68 percent 
of total salt production. New uses 
for salt in agriculture also reflected 
increased demand with consump- 
tion reaching nearly six percent of 
the total output. 

Breakdown of over-all production 
figures shows salt brine accounting 
for 58 percent of the total, rock 
salt approximately 23 percent and 
evaporated, 19 percent. 


New Resin Program 
Starting in Japan 


The Japanese Ministry of Inter- 
national Trade and Industry has 
just drafted a five-year plan to triple 
production of synthetic resins. An 
investment of nearly. $42 million 
will be required. When the plan is 
completed, though, increased _pro- 
duction is expected to save almost 
$68 million of Japan’s annual for- 
cign exchange by cutting imports 
and promoting exports. 

The following table indicates 
the magnitude of the proposed resin 
expansion: 


Resin Production in Japan (Tons) 
Actual Proposed 


Resin 1953 1958 
Polyvinyl chloride.. 16,700 55,000 
Polyethylene ...... 5,000 
Polystyrene ....... 12,000 
meta-Acrylic ...... 650 3,000 
40 2,400 
500 


Use of Animal Fats 
In Feed Zooms Skyward 


In iess than two years the use of 
animal fats in feeds has risen from 
about 10 million pounds annually 
to a current consumption rate in 
excess of 200 million pounds a year. 
These amazing facts are reported 
by the American Meat Institute in 
it’s new Bulletin No, 9. 

Conceivably, says the report, the 
feed industry could absorb the en- 
tire annual surplus of animal fats 
produced by meat packers and ren- 
derers, estimated at about 777 mil- 
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lion pounds. If only two percent of 
fat were added to one-half of the 
total commercial feed production, 
780 million pounds of animal fats 
would be required. 

In commenting on the contents 
of the report, Eastman Chemical 
Products, Inc., Kingsport, Tenn., 
gives substantial credit to the devel- 
opment of better antioxidants that 
give extended shelf life. 

Says Eastman, “It would be an 
exaggeration to say (as one or two 
intemperate writers have said) that 
all this was made possible by the 
development of antioxidants and by 
their addition to the animal fat con- 
tent of prepared feeds. But it 
would be no extranvagance to insist 
that without the introduction of 
antioxidants, and their ability to sta- 
bilize fat content, many feed manu- 
facturers would not even have con- 
sidered ‘going over’ to animal fats 
in their feed products. Many of 
them have said as much.” 


CONSUMPTION INDEX... 


'!935 Averaoge-!00 


D Marris 
Me Grow-Hill Dept of Economics 


SNJMMJS-N 


Business Activity (April). . .268.3 


Chemical Consumption 
March. Feb. 


(Prelim.) (Rev.) 
Index 286.4 2528 

Pulp & paper.... 32.25 28.28 
Petroleum ref. ... 27.91 25.74 
lron & steel...... 13.37 12.99 
Paint & varnish.. 28.32 24.05 
Coal products .. 10.66 9.98 
3.86 3.90 
Explosives ...... 7.94 8.03 
19.20 18.53 


SO pure it’s used to filter the ‘wonder drugs” 


SOLKA-FLOC 


99.5% Chemically Pure Cellulose 


SOLKA-FLOC guarantees a clear, 
pure filtrate. Its finely-divided cel- 
lulose particles mesh and bond to 
form the perfect filter barrier. 
That’s just one of many reasons 
why producers of antibiotics use 
SOL¥.A-FLOC as a filter aid. 


It can be handled readily with a 
knife, will not gouge... gives a 
more stable cake, will not bleed... 
gives longer life to the precoat.. . 
is chemically inert, easily washable 
...can be burned to recover any 
valuable solids remaining. 

SOLKA-FLOC offers you a wide 
range of grades, enabling you to 
obtain any desired combination of 


flow rates and efficiency of filtra- 
tion. Whatever you filter, it may be 
just what you need to solve your 
filter problems. 


Write to our Technical Service 
Department DF-7, in Boston, de- 
scribing your problem in detail. 


BROWN 


COMPANY, Berlin, New Hampshire 


CORPORATION, La Tuque, Quebec 
General Sales Offices: 

150 Causeway Street, Boston 14, Mass. 
Dominion Square Building, Montreal, Quebec 
SOLKA AND CELLATE PULPS + SOLKA-FLOC + NIBROC 
PAPERS + NIBROC TOWFIS + NIBROC KOWTOWLS 
NIBROC TOILET TISSUE « BERMICO SEWER PIPE AND 

CONDUIT + ONCO INSOLES + CHEMICALS 


Cuemicat ENcineertnc—July 1954 337 


; 
— 
3 
4 
N 
| 
a 
+ 
All Business 
260 
Chemicals 
i240 
4 
A 
a 


Above; Seven exhoust snubbers ond seven combi- 
. notion air filter snubbers designed to meet the 

silencing requirements of seven 2,000 h.p. gos 

engines ot Station £9, Bloomington, Texas. 


Proper silencing is one of the keynotes of effi- 
ciency. That is the reason Tennessee Gas Trans- 
mission Company, operator of one of the major 
trunk line systems in the country, consulted 
Burgess-Manning Sound Engineers on their 
silencing requirements. Over one hundred snub- 
bers were engineered and constructed by Burgess- 
Manning to eliminate the intake and exhaust 
noises at compressor stations along the Tennessee 
line 


1203 DRAGON STREET 
DALLAS, TEXAS 


4 

‘| 


OVER 
100 SNUBBERS 


Below: Exheust snubbers and combi- 
nation air filter snubbers engineered 
and built for four 1,600 h.p. ond 
eight 2,000 h.p. gas engines ot Ste, 
tion #1, Agua Dulce, Texes. 


CIBERTYVILLE, 
CHICAGO, 


Wm. M. Creasy 


The new chief of the U.S. Army 
Chemical Corps comes to his post 
after a 25 year association with the 
Corps. Most recently, he had held 
the post of chief of the Research 
and Engineering Command. Late 
in 1950, he took on additional re- 
sponsibilities as commanding gen- 
eral of the Army Chemical Center. 

At the age of 49, General Creasy 
can boast of an already lengthy 
career in the field of chemical 
warfare. In his various commands, 
he has emphasized research on toxic 
agents. He has also specialized in 
distillation, absorption and chlori- 
nation. 

Gen. Creasy is a graduate of 
West Point and holds a degree in 
chemical engineering from MIT. 


Christian de Guigne—Chairman of 
the board of Stauffer Chemical 
Co. He had been president for 
8 years. 


Hans Stauffer—President of Stauffer 
Chemical Co. Formerly, he had 
been executive vice president and 
general manager. 


E. W. Weith—Technical service 
director for Glidden Co.’s cen- 
tral industrial region, Cleveland. 


Richard Brief—Now associated with 
AEC’s $78 million feed mate- 
rials plant near Fernald, Ohio, 
with the Nat’l Lead Co. (con- 
tractor). 
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the News 


M. A. Gibbons 


W. W. Frymoyer—Vice president 
of The Foxboro Co. In 1939, he 
became gen’] supt. and since 
1951 he has been factory man- 
ager. 


Selden E. Doughty—Production 
manager of Carpenter Steel Co.’s 
Alloy Tube Div., Union, N. J. 


Woodman Perine—Assistant gen- 
eral manager of Vitro Labora- 
tories and director of its labora- 
tory at Silver Spring, Md. 


Joseph E, Atchison—Vice president 
of Parsons & Whittemore, Inc. 
He is the former chief of the 
Pulp & Paper Branch, Economic 
Cooperative Administration. 


Eric J. Fanton and Harry N. Pa- 
tronik—-New members of the en- 
gineering staff of the Dust Con- 
trol Dept., Pangborn Corp., 
Hagerstown, Md. 


L. B. Amold, Jr.—Technical textile 
consultant for American Alcolac 
Corp. He will specialize in sales 
of detergents and chemicals. 


Thomas J. Eaton—Assistant vice 
president of The Norwich Phar- 
macal Co. Since 1952, he has 
been assistant production man- 


ager. 


Charles C. Hornbostel—Adminis- 
trative assistant to the president 
of Foster Wheeler Corp. He had 
been president of National Co., 
Inc. 


Richard Gruver—Research staff. 
member with General Electric’s 
Technical Section at Hanford, 
working on pile coolant effects. 


John R. Curran—Director of Engi- 
neering, The Hammel-Dah] Co. 
For the past 4 years, he has been 
the firm’s chief design engineer. 


Bernard Rudner—Staff member of 
Davison Chemical Corp.’s 
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must you pay a premium price 
for accurate instrumentation ? 


fielden says, ‘‘no!’”’— 


with precise yet sensibly priced 
instruments like this Tetstor Electronic 
Level Indicator. TeLstor measures 
continuously —with accuracies to +2% 
—the levels of liquids, viscous fluids, 
powders or granular solids. Remote 
readings can be recorded at distances 
greater than one mile. 


Simplification is the reason for Fielden’s eco- 
nomical instrumentation. TeLstor, for example, 
has no moving parts—no floats to stick or leak 
—no pneumatic or hydraulic piping. Circuitry 
is simplicity itself and only one vacuum tube 


Fielden TELSTOR Electronic 
Level is employed. Measuring electrode and instru- 


ment of liquids or Divided 
Solids. 


ment are easily installed. 


Unless you really need instrumentation of extreme precision (which 
inevitably costs more) get the facts about Fielden. Simplified Fielden 
instrumentation assures all the accuracy you can use—at an extremely 


worthwhile saving in initial cost and maintenance. 


DOLLAR FOR DOLLAR—YOUR BEST INSTRUMENT VALUE 


SEND FOR NEW 
INSTRUMENT DATA TODAY. 


FIELDEN INSTRUMENT DIVISION 
2920 N..4th St., Dept. J, Philadelphia 33, Pa. 


Send full details of Fielden simplified ) Texstop Electronic Level Indi- 
Textor Electronic Level Control |) Textotoc Electronic 
ecorder. 


City. 


Fielden TEKTOR Electronic Level Control fieide KTO 
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for prompt delivery 


STAINLESS 
4. STEEL PLATE 


order from: 


. 


ve Wh 
we 90/98 
2 
va 
AM 
we 
STOCK LISTS 
bs. 


Bovsns OF STAINLESS PLATE have 
always found Carlson Weekly Stock 
Lists important. These lists tell them 
a what they want to know about the 
% size, gauge and type of stainless plate in 
stock at G. O. Carlson, Ine. Some time 
ago publication of these valuable lists 
had to be stopped . . . but now they are 
again available! 

Carlson Weekly Stock Lists enable 
users to see what is available for irnme- 


diate needs, Taey can order Siainless 


Steel Plate produced to chemical indus- 
try standards of excellence right “from 
stock”, pattern cut if desired. G. O. 
Carlson, Inc. provides this time-saving 
service to the ever-increasing number 
of Stainless plate users... and 
prompt delivery is more than a 
promise, it’s a fact! 

We will be glad to send you these 
weekly Stock Lists as a reminder of 
what's available at G. O. Carlson, Inc. 
A note from you will “do the trick”. 


Stainless Steels Exclusively 


Plates ¢ Plate Products Fergings Bars Sheets (No. 1 Finish) 


wc. 


THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


NAMES 


search and development dept. 
Dr. Rudner had specialized in 
organic chem. 


J. Donald LaZerte—Group super- 
viser, process development, fluo- 


rochemicals dept., Minnesota 
Mining & Mfg. Co., St. Paul, 
Minn. 


Henry T. Clark—Manager of explo- 
sives production, Atlas Powder 
Co. Until now, he had been 
manager of the firm’s Richmond, 


Calif., works. 


P. R. Grossman—Chicf research en- 
gineer at the Rsch. & Dev. Cen- 
ter, The Babcock & Wilcox Co., 
Alliance, Ohio. 


Gordon Dean—New member of the 
Board of Directors of the Atomic 
Industrial Forum, Inc. Mr. Dean, 
the former Chairman of the 
AEC, is associated with Lehman 
Bros. 


Eugene B. Hotchkiss—Vice presi- 
dent of Vitro Corp. of America, 
in charge of new products. For 
the past 8 years, he has been 
vice president of New Enter- 
prises, Inc. 


Donald C. Burnham—Vice presi- 
dent in charge of manufacturing 
for Westinghouse Electric Corp. 
Mr. Burnham had been associ- 
ated with General Motors Corp. 


Charles ‘Thompson—Group leading 
in dyeing application for The 
Chemstrand Corp. He had been 
a color chemist for Burlington 
Mills Corp. 


John H. Hinman—Chairman of the 
Board of the International Paper 
Co. In 1943, Mr. Hinman be- 
came president after 30 years 
with the firm. 


Emest Nathan—Executive vice pres- 
ident of the Palestine Economic 
Corp. This chemical engineer 
had been president of Sun 
Chemical Corp. and vice presi- 
dent of the Warwick Chemical 


Co. 
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Howard G. Vesper 


President of the Industrial Re- 
scarch Institute, Inc., and of its 
subsidiary, the California Rsch. 
Corp. 

The new president, a graduate 
of California Institute of ‘Tech- 
nology, has been with Standard Oil 
Co. of California since 1922. At 
present, he is a vice president of 
the firm. Since the commencement 
of his career, he has been widely 
known in the petroleum industry 
and in research circles. 


Alvin Grant—Vice president in 
charge of sales for Eilenberger & 
Assoc. Inc. Formerly, he had 
been export mgr. for J. Jyman 
& Co., Denver. 


Nicholas Carr—T echnical ass’t to 
the plant manager, in Fredericks- 
burg, Va., for American Viscose 
Corp. 


Gwilym Price—Director of the 
Board of Eastman Kodak Co. 
Currently, Mr. Price is also 
president of the Westinghouse 
Electric Corp. 


Henry Avery—Manager of the Coal 
Chemicals Div., Pittsburgh Coke 
& Chemical Co. Since 1951, he 
has managed the plasticizer div. 


David Mayers—I’oil and sheet ex- 
pansion projects manager for 
Kaiser Aluminum & Chemical 
Corp. 


E. R. Friese—Vice president of Sun 
Chemical Corp. Prior to this 
appointment, he had been di- 
rector of manufacturing. 
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Helicoid Gages 


Why HELICOID costs Less 


Per Gage, Per Year 


HELICOID Gages have many unique and exclusive 
features which result in enduring accuracy and 
savings in maintenance cost. They cost less per 
gage, per year. 

Only HELICOID Gages, for instance, have the 
Helicoid Movement... a simple cam and roller 
design which has no gear teeth to wear out. 
Bourdon tubes used in HELICOID Gages are care- 
fully designed to give maximum torque and mini- 
mum stress... promoting the greatest possible 
endurance life. They withstand many millions of 
pressure pulsations without stretching, leaking 
or cracking. 

There is a HELICOID long-life gage to meet 
every type of pressure control requirement. Pres- 
sure ranges to 20,000 psi, vacuum or compound. 
Dial sizes: 344”, 414", 6”, or 84%”. Dials may be 
black, white or radiant faces. They are supplied 
for wall or stem mounting, flush or panel mount- 
ing, or flangeless. 

All HELICOID Gages are fully guaranteed. They 
are time-tested and preved in years of hard serv- 
ice. They assure the highest degree of gage ac- 
curacy and long-life service. 


Write TODAY for the G-2 HELICOID Gage Catalog 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


927 Connecticut Avenue + Bridgeport 2, Connecticut 
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SARAN LINED PIPE 
HANDLES 
65% ALUM SOLUTION 


Large Southeastern Paper Mill Uses Saran Lined Pipe, 
Fittings and Valves to Eliminate Corrosion Problems 


Dow Chemical Company 
Plastics Sales Department, PLI161A-1 
Midland, Michigan 


Please send me a copy of your catalog on 
saran lined pipe, fittings and valves. 


All paper mill operators are familiar 
with the corrosion problems involved 
in handling alum solutions. Saran 
lined pipe, fittings and valves offer an 
exceptionally satisfactory answer to 
these difficulties by providing freedom 
from chemical attack plus these extra 
advantages: 

Temperature range— —O°F, to +194°F. 
Field fabrication—easily accomplished 
Pressure resistance—150 psi (with cast iron fittings) 
Joint tight lled dependability 
Service life—indefinitely long 
Availability—immediate 
We'll be glad to assist with your in- 
stallation plans. Contact our nearest 
sales representative or write THE DOW 
CHEMICAL COMPANY, Midland, Mich. 
RELATED SARAN PRODUCTS—Saran rub- 
ber tank lining * Saran rubber mold- 
ing stock * Saran tubing and fittings 

* Saran pipe and fittings. 


you can depend on DOW PLASTICS 


NAMES “ee 


Gordon P. Larson 


President of the national Air 
Pollution Control Assn. During 
the past year, Mr. Larson has served 
as the first vice-president of the as- 
sociation and has been one of the 
nine directors for the past two 
years. He and his technical staff 
have conducted a smog reduction 
program in Los Angeles resulting 
in stringent regulations for the con- 
trol of dusts, fumes, vapors and 
gases. 

Previously, Mr. Larson had been 
a commissioned officer in the U.S. 
Army Corps of Engineers (for 12 
years) retiring as a Lt Colonel. 


Leonard R. Constantine—Plant 
manager of the Catasauqua, Pa., 
plant of the Fuller Co. He had 
been a welding engineer for E1- 
liott Co. 


James Dillon—Vice president of 
the Nat’l Starch Products Inc. 
Since 1938, he has served the 
firm in mfg. and dev. operations. 


C. A. Aloia—Recipient of the 
PaVac of the NY Paint & Var- 
nish Production Club. Mr. 
Aloia is a senior ink chemist at 
Sun Chemical Co. 


C. Leroy Carpenter—Vice president 
and technical director of Sum- 
mers Fertilizer Co. and its affili- 
ate, No. Chemical Industries, 
Inc. 


Harry C. Webb—President of Pan 
American Sulphur Co., Dallas, 
Tex. Since 1953, he has been 
coordinating the construction of 
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the firm’s Frasch process produc- 
tion facility at Jaltipan, Veracruz, 
Mexico. 


J. V. Cavender—Group leader in 
the research dept. of Monsanto 
Chemical Co.’s Plastics Div., 

‘Texas City, Tex. 


Henry H. Storch—New staff mem- 
ber of American Cyanamid Co.'s 
Stamford Rsch. Laboratories. 
Presently, he is chief of the Syn- 
thetic Fuels Branch—-U.S. Bu- 
reau of Mines. 


Henry S. Wingate—President of 
The International Nickel Co. of 
Canada, Ltd. Formerly, he had 
been vice president and a Di- 
rector. 


Alexa Katona and Benjamin B. 
Halleck—-New members of the 
pilot plant group and operation 
dept., respectively, Hooker Elec- 
trochemical Co. 


L. W. Newton—Ass’t supt. of rsch. 
for Carbide & Carbon Chemicals 
Co. His work has been in the 
field of organic acids and plastic- 
izers. 


William J. Haines—Technical di- 
rector of The Armour Labora- 
tories. Previously, he had been 
group leader for the Upjohn Co. 


Emest F. Johnson—Associate Prof. 
of Chemical Engineering, Prince- 
ton University. Until 1948, he 
had been with Allied Chem. & 


Dye Corp. 


J. J. MacFarland—Assistant to the 
general manager of the Plastics 
Div. of Celanese Corp. of Amer- 
ica. Soon after coming to Cel- 
anese—in 1947—he was made 
manager of the product develop- 
ment dept. 


Alfred G. Rossow—Staff technol- 
ogist with the research and de- 
velopment of General Foods. 
Most recently, he has been asso- 
ciated with Monsanto Chemical 
Co. as eastern development rep- 

resentative. 
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HANDLING CORROSIVES 
THESE? 


chiorine 
Ferric cnioride 


MECHANICAL 


SEAL 


Performance records plainly prove that this “John Crane” 
development has successfully solved the handling of the most 
difficult corrosive liquids and gases. Where conventional type 
seals had failed, the Type 9 has done the job. It continues to 
answer new problems, including temperature conditions from 
—120°F. up to 500°F. 


Designed to withstand practically all chemicals, the Type 9 
incorporates a flexible wedge ring and sealing ring molded 
from DuPont’s Teflon. It is engineered for the particular 
application and can be furnished in the metallurgical speci- 
fication best suited to the service. 


Your toughest prob- 
lem can be the Type 9’s 
next success story. Use 
it on all rotating shaft 
applications, including: 
centrifugal, rotary pumps, 
mixers, agitators, auto- 
claves, other equipment. 


Get complete information on the Type 9 Seal from Crane Packing Co., 
1809 Belle Plaine Ave., Chicago 13, Ill. 
In Canada: Crane Packing Co., Ltd., 617 Parkdale Ave., N., Hamilton, Ont. 


CRANE PACKING COMPANY 
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Model MCR 


1000 sq. ft. of Filtering Surface 


2000 Ib. Filter Cake 
The largest filter of it’s type ever built 


60 second opening without disconnecting piping. 
Available in sizes from 100 to 2000 sq. ft. of filtering 


area, Filter cake can be removed in a semi-dry state by 
hand scraping or in some cases merely tapping the plates 
to let the cake fall into the portable disposal receptical. 


One man can handle the complete 
cleaning operation in ten minutes. 
One movement of a handle to release 
head bolts, a flip of a switch and the 
tank moves back, stopping auto- 
matically, exposing the plates in less 
than 60 seconds. Pipe connections 
are all in the stationary head, so no 
disconnecting of piping is required. 
This gives you the fastest action, 
time-saving, labor-saving tank open- 
ing ever engineered in a filter. 

Jet pressure spray tubes can be 
supplied in this filter for washing off 
cake or in combination with back- 
washing when the material filtered 
and sewer conditions permit this 
type of cleaning. 

Filter tanks can be supplied in 
mild steel, stainless steel, Hastelloy 
or other metals to meet requirements. 


Write Mr. Eric Anderson 
for personal service 


Ten outstanding features 


1. Large flow volume—large plate 


area up to 2000 sq. ft. and 1 
ton cake. 

One man fingertip operation. 
No pipe lines to break in open- 
ing filter. 

Filter seal of plates not broken 
in cleaning. 

Self sealing cover gasket. 
Dry cake disposal or flush 
down cleaning. 

No head room required above 
filter, 

Complete plate drainage. 
Uniform precoating. 

Quick opening cover, 


Qvropeen Plent: Sparkler International Ud., Prinsengracht 876, Amsterdam, Holland, 
Plent: Sporkier International itd., Galt, Ontario, Caneda, 


THIS MONTH’S 


Man of 


CHARLES E. BOLTE 


Chemical engineer be- 
comes second in command of 


the U. S. Army. 


“A certain amount of fleas is 
good for a dog.” These words from 
David Harum posted prominently 
on a desk first used by William Te- 
cumsech Sherman help a chemical 
cngineer keep a sense of proportion 
between the big and little parts of 
his job. 

The engineer: General Charles 
I’. Bolte. ‘Vhe job: vice chief of 
staff of the U.S. Army. 

But what does a chemical engi 
neering background have to do with 
being second in command of the 
U. S. Army? “Too little,” says 
General Bolte. 

It was simply a case of a later 
love—the Army—coming before his 
first. While studying chemical en- 
gineering at Armour—now Illinois 
~—Institute of Technology, Bolte 
went to the first of the Army’s sum- 
mer camps for college students, set 
up soon after World War I began F 
to flare in Europe.” He went back 
again and again during his collegiate 
summers. And, during his third en- 
campment decided to apply for a of] 
regular commission. 

When family disapproval 
mounted, he fell back on his mili- 
tary, training and beat a “strategic 
withdrawal’”—applying instead for 
a reserve commission. 
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H. T. Sharp 


After acquiring his BS in chemi- 
cal engineering—and the coveted re- 
serve commission—in the spring of 
1917 he went into industrv. Come 
fall, however, he applied for and 
Was granted a regular commission 
as an infantry second lieutenant. 

It wasn’t too long before young 
Lieut. Bolte found himself with the 
AEF on French battlefields. He 
compiled an outstanding record as 
a regimental staff officer and a com- 
pany commander in that war, and 
came home with several decorations 
—including the Purple Heart. 

Following the armistice, Bolte 
decided to remain in service and 
thus a top-notch engineer-adminis- 
trator was lost to the chemical 
industry. 

Between wars he steadily climbed 
the command ladder to where, as 
commanding general, he led the 
34th Infantry Div. in its push up 
through Italy during World War 
II. After the war Bolte served for a 
time as deputy chief of staff of the 
army. 

And in 1952, he went to Ger- 
many-—with the four stars of a full 
general—to head up all American 
army activities in Western Ger- 
many. In this post he administered 
an annual budget of between $3 
and $4 billion, operated schools for 
some 23,000 children of American 
military and civilian personne] and 
supervised all army exchanges—an 


For a chemical engineer: A top Army 
job. 
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It DRIES while it GRINDS 


while it CLASSIFIES 
THE HARDINGE “THERMOMILL” 


The Hardinge “Thermomill” is an ingenious com- 
bination of Conical Mill, air classification system and 
air preheater. It dries, grinds and classifies—in a 
single system — materials carrying an appreciable 
amount of surface moisture, reducing them to dry, 
finely-ground products. Write for Bulletin 17-B-11. 


The new 
“GYROTOR” 
is a key item in the 
“Thermomill” 


The new Hardinge “Gyrotor” Air Classi- 
fier is a separator designed for close 
control of products. It has a wide range 
of fineness, controlled by simply chang- 
ing the rotor speed. Overall classifier 
efficiency is higher than any attained by 
similar devices heretofore. Bulle- 
tin AH-449-11 


HARDINGE 


COMPANY, INCORPORATED 


YORE. PENNSYLVANIA 240 Arch St. Main Office and Works 
New York + Toronto + Chicago * Hibbing + Houston * Salt Lake City * San Francisco 
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Modernize your 
processing techniques... 
Rapid heat-up and response 
characteristics make the 
THERMAL DF Heat 
Exchanger particularly 
valuable where wide load 
changes and operating 
levels must be met quickly. 
The minimum amount of 
refractory used makes 
convection heat 

transfer predominant. 


COMBINATION GAS-OIL BURNERS HEAT ex. (ANGERS AIR HEATERS 


HERMAL 


} Thermal Research & Engineering Corp. 


PERPESENTATIY 


NAMES... 


operation involving several hundred 
million dollars per year. 

He was in this post when Gen. 
Matthew Ridgeway brought him 
back to Washington to become his 
vice chief of staff. 

His alma mater recognized Gen. 
Bolte’s achievements in 1944 when 
it bestowed upon him an honorary 
doctor of engineering.* The IIT 
citation read: “For contributions to 
military science in the form of 
tactics, operation and logistics, giv- 
ing striking evidence of a logical 
engineering mind.” 

Long acquaintance with chemi- 
cal engineering, Bolte feels, has 
aided him in his Pentagon posts by 
giving him a_ background with. 
which to better evaluate some of 
the more technical parts of the 
army’s research and development 
activities. 

Too, it has given him a tie to 
such men as Dr. Karl Johann 
Freudenberg, dean of chemistry at 
the University of Heidelberg who 
became his close friend. 

Gen. Bolte and his wife now 
live at Fort Myer—about 10 min- 


_ utes from his Penagon desk. The 


Bolte’s have two sons, both of 
whom served in Korea following 
graduation from West Point, and a 
daughter a Purdue grad. 

*At the same time doctorates went 


to Dow's Willard Dow and Carbide’s 
James Rafferty. 


Walter A. Wachholtz—Vice presi- 
dent of the Arthur C. Trask Co., 
manufacturer of industrial chem- 
icals. This chemical engineer 
has specialized in the paint and 
varnish field. 


Stafford Whitby—Winner 
of the 1954 Charles Goodyear 
Medal. He is credited with in- 
troducing factory techniques for 
handling and coagulating rubber 
latex in preparing a uniform 
product. 


William J. Van Akin—Member of 
the board of Directors of the 
Ruberoid Co. Formerly, this 
chemical engineer had been 
manager of manufacturing and 
a vice president. 
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THERMAL’S. TYPE HEAT EXCHANGER 
PRESSURES TO 300 PSIG 
TEMPERATURES TO 1200 F_ 
. 
a 
Higher temperature units available 
Two pass counterflow construction 1s used 
for “expansion joints, A THERMAL high 
an integral part of the: dinit. ‘Construction is 
welded and of highest grade stainless steels. 
j 
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Emil Hladky—Manager of American 
Cyanamid Co’s new titanium 
dioxide pigment plant now un- 
der construction near Savannah, 
Ga. Since graduation from 
Columbia as a chemical engineer, 
he has spent 18 years in the 

South. 


OBITUARIES 


Edgar F. Schaefer—President of the 
Gardner-Denver Co., died in 
Quincy, Ill., May 2. This indus- 
trial leader joined the firm in 

1919; previously held the posi- 

tion of ass’t sales manager. 


Roy A. Plumb—Founder of the 
Truscon Laboratories, Detroit, 
passed away April 28, at the age 
of 70. This chemical engineer 
was also a director of Devoe & 
Raynolds Co. 


Otto Diels—Co-recipient of the 
1950 Nobel Prize for chemistry 
(with Kurt Alder) died recently 
in Germany at the age of 78. 
They developed the chemical re- 
action involved in aldrin and 
dieldrin synthesis. 


Joseph A. Galvin—Chairman of the 
Board of Rexall Drug, Inc., 
since 1943, died May 10. Mr. 
Galvin had been associated with 
the firm for almost 50 years. 


Albert A. Hoffman—Vice president 
and director of Calaveras Cement 
Co. died May 4 in Oakland, 
Calif. This veteran mining engi- 
neer had also been a manager 
of the American Potash & 
Chemical Corp. 


H. W. Dell—Assistant to the tech- 

nical director of The Glidden 

. Co.’s paint and varnish div., 
Cleveland, died on April 2, at 

the age of 49. This chemical en- 

gineer came to the firm in 1925. 


Karl Turk, Sr.—Chairman of the 

Board of Pemco Corp., Balti- 
more, died at the age of 72. 
Since 1903, he has worked for 
the development of modern por- 
celain enameling. 
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Keep Merchandise Moving with Roller 
or Belt Conveyor 


¢ With an experience record of more than 45 years—Standard is known as headquarters 
for any “package” conveyor need—can help you to handle packages, parts, units—faster— 
at lower cost with gravity or power roller, belt, slat, chain, wheel or pushbar conveyors. For 


complete information write Dept. CE-74. 

Load-Unioad Stack 
Elevate with a 
HANDIPILER 


e Handles sacks, boxes, cases, cartons, 
bundles—conveys up or down. Built in 
14 and 24 inch widths; boom is designed 
to pile cartons up to 17 ft.—sacks to 12 

ft.—projects into cars, trucks, trailers. 
_ Handles commodities up to 135 lbs. 
Write Dept. CE-74 for Bulletins 63-D. 


Build Your Own System with Standard 
HANDIDRIVE Pre-Built Units... 


@ Handidrive belt, live roller and gravity 
roller conveyors consist of drive and take 
up units, and roller assemblies, inter- 
mediate framework, supports and hanger, 
to make complete conveyors—or to con- 
vert present gravity conveyors to power 
- conveyors. Write for Bulletin 63-D, 

address Dept. CE-74. 


Send for Bulletin 63-D, 
and ather Standard Con- 
STANDARD CONVEYOR COMPANY veyor equipment. Ad- 
Generol Offices: North St. Paul 9, Minnesota dress Dept. CE-74, 
Sales and Service in Principal Cities 


ROLLER * BELT + SLAT + CHAIN » WHEEL 
PUSH-BAR + SECTIONAL 
PORTABLE CONVEYOR UNITS: 
HANDIBELT + HANDIPILER 

INCLINEBELT + LEVEL BELT + EXTENDOVEYOR 
GRAVITY & POWER BELT-VEYOR HANDI-DRIVE 
CONVEYORS VERTICAL LIFTS + PNEUMATIC TUBE SYSTEMS 


: 
when You w a 
NVEYOR 
ces check 
i 
he. 
Of a 


SUPERIOR SEPARATOR COMPANY 
HOPKINS, MINNESOTA 
ENGINEER'S SERVICE REPORT 

ovbean Plant 


-installati at Plsbury 


SERVICE GUARANTEE 


INSTALLATION 


layer of dust on top inside of 
lo xz. layer ot dust on top of cone-ne pattern ta 1 

| ry taside rotor was clean of all dust except 
lean of material. Clean under ase. 
Airlock clean and Treeot stiaky 


Vscharge pipe Taking material from 
of wer stiaky material This moisture comes. 


fom the conveyor into which the solids discharge pipe empties. 
ears to be to wear on Wsidé of shell atter clase inspection. 
‘fo clean bellows ccaasionally (6Mos) 

There should be no trouble wittebelions and ting. 
12, Looking at discharge pipe.on raot-Mo evidence... 
13. The'V ‘belts were loose and one lan basing ran he 


Still satisfied 


with the performance, 
and have no complaints!”’ 


IN YOUR PLANT, TOO, the unusual 
new Superior Air Centrifuge may prove 
to be the answer to many unsolved solids 
recovery and dust removal problems. 


PILLSBURY MILLS, INC. has found the 
DC-38A Air Centrifuge very satisfac- 
tory. H. W. Eikenberry of the Feed & 
Soy Division writes: “We placed our 
De-384 in operation on Dec. 26, 1953, 
and operated it continuously for 78 days. 
During this period we encountered no 
troubles. Without performing any 
maintenance, this machine was again 
placed in operation on March 19, 1954, 
and has given continuous, trouble-free 
operation to date.” 


Oo 
waruee or wore saspection of PCA after initial run.o 

Machine seemed tn very. good Condit 
oer. "Thay were still satistied performance 
following conditions were abserved atter clase inspection: 


. chines such as grinders, pulverizers, 


oe Match 15 
Jom Minton 1» LOWE 


MATERIAL CHARGE 


with no defects. 


im of dust. 


A has 


THE COMPACT DC-38A is adaptable to 


plant air flow systems wherever ma- 


dryers, purifiers, solvent extractors, 
mixers, blenders, etc., are involved. Be- 
cause it separates by a patented, im- 
pelled-centrifuge principle, no filters, 
screens, liquids or electrostatic charges 
are needed. 


BEFORE YOU BUY any dust removal or 
particle recovery equipment, get the 
complete story on the Superior Air 
Centrifuge. Call or write: 


THE SUPERIOR GRAIN SEPARATOR CO. 
HOPKINS, MINNESOTA 


THIS MONTH’S 
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1,000 Tons Per Hour—By Air 


Sir: 

In reference to the article by 
Wilbur G. Hudson entitled “Why 
Use Pneumatic Conveyors?” in your 
April issue (pp. 191-194) 
please refer to Fig. 6 which shows 
pneumatic unloaders at Albany, 
N. Y., removing grain from barges 
(see cut). 

You may be interested in further 
details on this unit—believed to be 
the largest pneumatic grain unload- 
ing system in this country—which 
was designed, manufactured and in- 
stalled by Brady. 

The system has eight suction 
pipes, each capable of handling 
wheat at an average rate of 3,500 
bu. per hr. At the maximum, the 
rate of flow is more than 4,000 bu. 
per hr. per unit. The entire unit 
handles some 1,000 tons per hour. 

Each of the eight units is 
equipped with a centrifugal ex- 
hauster. Nozzles are lowered and 
raised by an electrically operated 
hoist and a telescopic arrangement 
of pipes. . . . 

These pneumatic conveyors, in- 
stalled 22 years ago, have attracted 
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. and are still 


much attention . . 
the largest grain unloading system 
of their type. 
A. Conen 

Vice President 
Brady Conveyors Corp. 
Chicago, 
PWe appreciate this additional intor- 
mation from Mr. Coheu on an unusual 
pneumatic handling installation. 

Centrifugal exhausters used on the 
system are constant-pressure, variable- 
volume machines. Limit for a single 
unit is about 2 psi. so that two units in 
series gives the 4 psi. suction required. 
Power requirement for such a layout— 
with free-flowing granular materials—is 
about 1.7 hp. per ton per hr.—Eb. 


Editor Pulls Big Boner! 
Sir: 

Your efforts to improve the edi- 
torial format of Chemical Engineer- 
ing certainly are not going un- 
noticed, and I want to express my 
appreciation for your efforts in that 
behalf. 

In this connection, let me point 
out some sort of coincidence which 
shows up on p. 382-383 of the 
April issue. 

On page 383, there is described 
another of the very interesting 
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Another 


0.03 Max.Carbon 


...to stop 


CORROSION 
even at the weld 


Now, for the first time you can spe- 
cify 0.03 Max. Carbon stainless 
castings, in many forms, for greater 
corrosion resistance. ESCO offers 
static and centrifugal castings in all 
18-8 and 18-8 MO analyses, which 
are guaranteed to contain a maxi- 
mum of only 0.03 per cent carbon. 


No Carbide-Dissolving Anneal 
Needed After Welding 
Most castings must be welded to 
component parts during installation. 
The higher the carbon content of a 
casting the more “carbide precipita- 
tion” during welding. Carbide pre- 
cipitation often means severe cor- 
rosion adjacent to welds—unless the 
casting is heat-treated after welding. 
Heat-treating after fabrication is an 
always difficult, sometimes impos- 
sible job. 

ESCO 0.03 max. carbon castings 
can be welded into working position 


corrosion problems 
ind up at... 


Manufacturing 


Plants 

2141 N. W. 25th Ave. 
Portland 10, Oregon 
712 Porter St. 
Danville, Ilinois 


Los Angeles, 
San Francisco, Calif. 


Seattle, Spokane, Wash. 


and be ready for action immediately 
—without loss of corrosion resist- 
ance. Result: Dependable, corrosion- 
resistant operation. A definite.cut in 
operating costs. 


Excellent Welding 
Characteristics 

ESCO 0.03 max. carbon castings 
may be welded as easily as any 18-8 
grade of stainless—without harmful 
carbide precipitation. 


Available Now 

ESCO welcomes your inquiries on 
0.03 max. carbon castings and a 
wide variety of other static and cen- 
trifugally-cast stainless and high 
products. 

e are equipped to produce to 
your specifications on one casting or 
an entire installation. If you prefer, 
our high alloy engineers will make 
a complete study of your corrosion 
problems. Or write for booklet 175, 
‘Esco Stainless and High Alloy 
Products for the Process Industries’ 
to: Electric Steel Foundry Company, 
2162 N. W. 25th Avenue, Portlanu 
10, Oregon. 


DIVISION 


ELECTRIC STEEL FOUNDRY CO. 


International Division and New York Office 
420 Lexington Ave., New York City, N.Y. 


Other Offices and Warehouses 


Salt Loke City, Utah 
Honolulu, Howoli 
Centralia, Pa. In Canada, Vancouver, 
Houston, Texas British Columbia and 
Medford, Eugene, Ore. Toronto, Ontario 


ite 
| 
Stainl Castings 
ainless Castings | 
= / 
| 


2,000 
gallons 
per minute, 


for 
steam boilers 


ION EXCHANGE 
RESINS. 


From the small jobs of providing pure water for home 
steam irons to the big ones of producing silica-free 
deionized water at 2,000 gallons per minute for large 
steam generators, Nalcite Cation and Anion Exchange 
Resins perform with a dependability and efficiency that 
command ‘confidence throughout the industry. 
Facts on Nalcite HCR Cation Exchange and Nalcite SAR 
and Nalcite SBR Anion Exchange Resins are yours for 
the asking. Write today for bulletins 57, 58, and 60. 
* Registered Trademark of the Dow Chemical Company J 
NATIONAL ALUMINATE CORPORATION 


6236 West 66th Place « Chicago 38, Illinois 
in Canada: Alchem Limited, Burlington, Ontario 


PRO & CON :.. 


“Little Boner” series, and imme- 
diately preceding that is the publi- 
cation of a cost index to Perry’s 
“Chemical Engineers’ Handbook” 
compiled and sent to you by James 
B. Weaver. 

The “Little Boner” about this 
particular thing is the fact that Mr. 
Weaver's carefully compiled list has 
been published in such a way that 
it is impossible to cut it out and 
paste it inside the cover of Perry 
where it belongs. If you paste in 
part of it exposed, the rest of it is 
covered up. 

How about it? 

W. A, CunniIncHAM 
Chairman 
Department of Chemical 

Engineering 
University of Texas 
Austin, Texas 


> Yes, we got caught in a “little boner” 
of our own making, more’s the shame! 

Next time we publish a similar cost 
index—which will be soon—we'll keep 
our wits about us.—Epb. 


Your Chance to Vote 


Sir: 

Don’t get me wrong. I’m strongly 
with the 94 percent of your readers 
in favor of your new format. 
You’ve come a long way. 

Re: your trouble with odd-page 
features, however, I have a sug- 
gestion. Like R. S. Wiener I can’t 
clip all articles without losing parts 
of some. And I don’t like mixed 
fare—advertisements and editorial, 
especially features. 

But I’m willing to compromise. 
So I suggest that odd-page features 
be continued to a rear page where 
they may be backed with an ad. 

I realize “‘continueds” are now 
taboo; but if a reader is interested 
enough to get to the last page, he 
will probably be interested enough 
to flip a few more to finish. On the 
other hand, the reader not inter- 
ested in that article is spared the 
results of any of the solutions you 
posed in answer to Mr. Wiener in 
your April issue (p. 378). 

The article in question could 
then be clipped (with a little 
trouble, I'll admit) as a complete 
item without destroying others. 
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Incidentally, congrats again on 

the Corrigan CE Refresher Series. 
Gerorce M. Bonnett 

N.N.S,&D.D.Co. 

Newport News, Va. 


> We'd like to hear from more of our 
readers on this point of making more 
feature articles clippable as complete 
urlits without destroying parts of adja- 
cent articles. 

How many of you would vote for Mr. 
Bonnett’s suggestion of continuing odd- 
page articles in the rear of the maga 
zine among the ads?—Ep. 


Yes, Plastic Foam 
Sir: 

In the Product News section of 
your May issue, on p. 156, you pub- 
lished an interesting account of a 
new development in the plastics 
field . . . moldable polystyrene beads 


much as 18 times by volume into a POWER FOR THE TOUGH JOBS! This is the wrench set to have 


foam with interesting properties 
and commercial possibilities. at hand for the jobs that require size and power and sweeping leverage. 
Would you tell me who has de- These tools give speed as well—the big handles, adaptors and sockets 


veloped this product? : 
Franx ACKERMAN are sleekly proportioned, versatile and fast working. The more power- 


St. Louis, Mo. é ful the wrench, the more you want safety—and Snap-on provides it— 

This unusual, moldable i iti 

foam (see photopraph) is oo — positive button locking of units to give the security of a one- 
of For piece tool. The Loxocket release pin gives fast interchangeability of 

letaus On its properties an SSIDIC 

dustrial tote; pp. units. Available through your nearby Snap-on factory branch. For 

156-158.—Ep. Snap-on industrial catalog, and 104-page general catalog of 4000 


hand and bench tools, write 


, We welcome short, pertinent letters 


—_ our readers giving their opinions 

on developments in the chemical engi- 

neering profession and in the chemical SNAP-ON TOOLS 
Address the Editor, CORPORATION 
Street, New York 36, N. Y. 
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HAMER 


PLUG 
/ 


Model FS15P illustrated 

here has Pressure Seal 
packings which require Ea 

neither tightening 

nor adjustment. 


VALVES 


ft 


HERE’S WHY: 


The plug adjusting nut, an 
exclusive feature on all HAMER 


PLUG VALVEs permits the plug to 
be lifted slightly from its seat, 
making it easy to open or close 


HAMER Line Blind Valves 


Built for strength the valve. A simple turn lowers 
p the plug back into its seat and 
Busep VAaLves are holds it there in perfect 
the modern means alignment. No matter what the 
of blinding pipe service conditions, or lapse of 
time between operations, this 
outstanding HAMER feature 
operation. Cuts assures Positive E-Z turn control 
costs, and speeds of the plug at all times. 
up operations, 
Send for FREE Catalog 


ALVES, INC. 


long Beach 6, California 


Representatives throughout to United States 


THIS MONTH’S 


Technical 
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Monograph 
Tne Brieacuinc or Purp. 
Edited by R. S. Hatch. 
TAPPI Monograph Series— 
No. 10. Technical Associa- 
tion of the Pulp and Paper 
Industry, New York. 364 
pages. Price $10. 


Reviewed by John L. Parsons 


The preparation of this mono- 
graph was promoted soon after the 
war by W. F. Gillespie, then presi- 
dent of TAPPI, who directed Ward 
D, Harrison, chairman of the Pulp 
Purification Committee, to procecd 
with the project. Fourteen authors, 
prominent in the pulp and paper 
industry, were brought together to 
prepare this comprehensive mono- 
graph, under the able editorship of 
R. S. Hatch, who has had a wealth 
of experience in this field. Four of 
the fifteen chapters were written by 
Mr. Hatch. Contained in this vol- 
ume of 364 pages are details of the 
bleaching techniques currently em- 
ployed by the pulp industry on the 
North American continent. 

The chapter subjects include the 
chlorination of pulp (R. S. Hatch), 
hot and cold alkaline extraction 
(Alexander Meller and R. S. 
Hatch), hypochlorite bleaching 
(R. S. Hatch), special bleaching 
agents (R. S. Hatch), and the 
methods employed in the bleach- 
ing of sulfite (K. G. Booth), soda 
and kraft (J. N. Swartz), semi- 
chemical (F. A. Simmonds and 
R. M. Kingsbury), and ground- 
wood pulps. Special chapters are 
given to the bleaching of rags and 
raw cotton (L. A. Moss), and flax 
(R. W. Phelps). The longest chap- 
ter, 68 pages and 117 literature 
references, is devoted to the use of 
peroxides in pulp bleaching proc- 
esses (Lyman A. Beeman and Jo- 
seph H. Reichert). Additional 
chapters deal with equipment and 
materials of construction (T. A. 
Pascoe), pulp washing (R. S. 
Hatch), historical review (S. D. 
Wells), and control and_ testing 

methods (M. G. Lyon). A special 
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Bookihelf 


L. B. Pope 


chapter on chlorine dioxide bleach- 
ing (W. D. Harrison) relates to 
the process used at the new Riegel 
Carolina mill, Riegelwood, N. C. 

Only about 260 literature refer- 
ences are listed, but the editor has 
stated that only those references 
having a direct bearing on the sub- 
ject matter have been included. 
‘There is no author index. The sub- 
ject index is not adequate and con- 
tains errors. For instance, “‘reduc- 
ing agents’’ used in the preparation 
of chlorine dioxide are found listed 
under “groundwood bleaching.” A 
subject index with at least fifty per- 
cent more entries would be much 
more helpful to those who would 
like to use the monograph as a 
quick reference. The use of zinc 
hydrosulfite for bleaching ground- 
wood receives scant attention in the 
chapter on special bleaching agents 
and is listed in the index only as an 
item in the chapter on historical 
review. The inclusion of a chapter 
on the post-treatment of bleached 
pulp, as related to quality and color 
stability, might have been worth- 
while. References to this subject are 
scattered through several chapters 
but appear to be missing from the 
index. 

This monograph is a real con- 
tribution to our knowledge of pulp 
bleaching and the authors are to be 
congratulated on their efforts to 
bring together in one volume the 
important facts on this subject. 
Pulp technologists and others de- 
siring information on the. bleaching 
of pulp fibers will find this book 
invaluable. 


Analysis and Control 


E.LECTROANALYTICAL CHEM- 
istry. By James J. Lingane. 
Interscience Publishers, Inc., 
New York. 448 pages. $8.50. 
Reviewed by C. L. Mantell 


This volume deals with the 
rapidly growing field of electro- 
analytical chemistry, and has de- 
veloped into a comprehensive mon- 
ograph on the entire field. After 
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Your:Drying Method is the 


DRYING 
OPERATION 


Call in Proctor & Sehwart, First / 


Again and again, customers have told us in effect: “We've thrown 
a lot of time and money out the window, simply because we 
failed to call you people first.” 


In many cases, these customers have been developing a new 
product or a new process, and they have overlooked this basic 
fact: the design of drying equipment for any material cannot be 
divorced from the preceding and subsequent operations. 


Having overlooked this vital point, these customers have gone 
ahead with costly plans for purchases of equipment for every 
step in their process—except the drying step. Then, at the last 
minute, they've found that their plans would not permit the satis- 
factory integration of a drying method. Consequently, a fresh 
start had to be made with Proctor research and investigation. 


This is why we urge: Call in Proctor & Schwartz first. \t will save 
you time and save you money. For, in the drying field, no other 
organization is more conscious of viewing your operation as a whole. 
What's more, no other organization has had as long and diversi- 
fied an experience in the design and application of drying equip- 
ment. Finally, from the standpoint of manpower and laboratory 
and mechanical facilities, no other organization is better equipped 
to study your entire operation... propose recommendations .. . 
and back up those recommendations with a written guarantee of 
performance. To learn more about our services, write Proctor 
& Schwartz now. 


Proctor & Schwartz, Inc. 
PHILADELPHIA 20, PA. 


The World’s First Name in Industrial Drying Equipment and Processing Machinery 


SPRAY DRYING «© 


<3 » 
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You can have DRY AIR 


with exact moisture control 


FOR 
YOUR COMFORT 
FOR 
YOUR PROCESS 
TESTING MACHINES 


OR MATERIALS 
AT ANY TIME OF 
THE YEAR 


ASSEMBLING ELECTRONIC PARTS 


@ This Niagara “Controlled 
Humidity” method gives you 
the MOST EFFECTIVE Air Con- 
ditioning because its cool- 

- ing and heating functions are 
made completely separate 
from adding or taking away 
moisture. This assures you 
always a precise result. No 
moisture sensitive instruments 
are needed. 


MOST FLEXIBLE. You can 
reach and hold any condition 
in response to instrument set- 
tings, or vary it as you wish. 


EASIEST TO TAKE CARE OF. 
The machine is accessible, the 
control circuits are simple and 
easy to operate, and there are 


no solids, salts or solutions to 
be handled. 


MOST COMPACT. It does a 
very large amount of work in 
a smail space. 


INEXPENSIVE TO OPERATE. 
At normal atmospheric tem- 
peratures (unlike systems that 
use refrigeration to dehumidi- 


fy) it needs no summer re-heat. DRYING INDUSTRIAL MATERIAL 


PACKAGING FOOD PRODUCTS 


Write for Bulletins 12 and 122 


NIAGARA BLOWER COMPANY 


DEPT. CE 405 LEXINGTON AVE. NEW YORK 17, N. Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 
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BOOKSHELF .. . 


an introduction covering the elec- 
trogravimetric, electrographic, and 
electrometric methods, there fol- 
lows a discussion of the e.m.f. of 
galvanic cells, their interpretations, 
the discussion of potentials, fol- 
lowed by pH and its measurement. 
The volume then devotes chapters 
to potentiometric titrations of the 
acid-base, precipitation, oxidation- 
reduction, and automatic varieties, 
conductometric analysis, electrical 
instrumentation for controlled po- 
tential electrolysis, along with a 
discussion of the methodology, 
controlled potential electrogravi- 
metric analysis, the procedures and 
prior use, internal electrolysis; con- 
trolled potential coulometric analy- 
sis with its modification: of coulo- 
metric titration at constant current. 

The volume is a review of tech- 
nique, procedures, instrumentation, 
and descriptive methods covering 
all of the literature on the subject 
and coordinated in such a fashion 
that it becomes intensely useful 
and necessary to those who might 
want to employ the procedures of 
the volume. It is a “must” for the 


“ analytical and control chemist. 


Spectroscopy 


ELEMENTARY INTRODUC- 
TION TO MOLECULAR SPEC- 
TRA. By Borge Bak. Inter- 
science Publishers, Inc., 
New York. 125 pages. $2.90. 


Reviewed by C, M. Martini 


This book presents a brief survey 
of the field to the beginning stu- 
dent and to the non-spectroscopists 
interested in moleculor spectro- 
scopy. After an introductory dis- 
cussion of the fundamentals of the 
measurement and theory of spectra, 
the author deals more specifically 
with the research possibilities, the 
origin, and the types of information 
concerning molecular structure and 
thermodynamic properties that are 
obtainable, from microwave, infra- 
red, and visible-ultraviolet spectra. 
For those so inclined, there is in- 
cluded a chapter devoted to the 
mathematical derivation of some of 
the equations important to spectro- 
scopy. For those not so inclined, 
the remainder of the book, which is 
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written in a more qualitative man- 
ner, may be read independently of 
this chapter. 

This contribution to the field 
should serve well the purpose for 
which it was intended. 


Nobellist 


Tue PAPERS OF 
Peter J. W. Desye. Inter- 
science Publishers, Inc., 
New York. 700 pages. 
$9.50. 


Reviewed by F. C. Nachod 


On the celebration of Professor 
Debye’s eightieth birthday a selec- 
tion of his papers has been pub- 
lished under the editorial guidance 
and with short explanatory prefaces 
by professors Fankuchen, Fuoss, 
Mark, Smyth, and Sack. The pub- 
lishers with the co-operation of the 
journals where the original papers 
first appeared, have produced by 
photo-offset an impressive monu- 
ment to one of the great minds of 
our century. 

Debye is a unique personality. 
As a physicist he was awarded the 
Nobel prize in chemistry in 1936 
for not one but for three distinct 
contributions (specific heat at low 
temperature, x-ray diffraction, and 
electrolyte theory), But his breadth 
of interest did not stop and his 
application of Lord Rayleigh’s light 
scattering theories to high polymer 
chemistry became important in the 
rubber program during World 
War II. 

As a theoretical physicist in his 
eatly career he became a “Zauber- 
kiinstler,” a real magician, as an 
experimental physicist and later a 
physical chemist par excellence who 
cross-fertilized thinking in chemical 
and physical doctrines. 

Debye has a magical gift to make 
clear the difficult. He always leaves 
his audience with the feeling: 
“Why didn’t I think of this!” This 
lucidity also pervades his writings. 

Those who have had the good 
fortune to sit in Dr. Debye’s classes 
or heard his lectures will be de- 
lighted with this collective volume. 
Those who have not can perhaps 
experience the thrill by studying 
the book. 
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You're looking at an 85 foot column destined to handle a key distillation step 
in an important processing plant. Our engineers helped in the design and all 


of the fabrication was done in our own shop. 


This is the kind of work we are doing for companies who need special process 
equipment. We are in position to help in the design as we did for this long 
column, bringing to the problems involved many years of experience in design 
and a good understanding of processing steps. Or, if only fabrication is 


desired, we call attention to our modern, well- 

, equipped shop and skilled workmen, 
long experienced in handling copper, 
stainless steel, aluminum. carbon, 
silver, nickel, inconel, brass, bronze 
and all other commercially used 

metals, 

Can we be of help in any way: de- 


sign and manufacture or just 
manufacture to your owndasign? 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. « 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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f Design and Manufacturing Skill . 
... of Design and Manu g 
ii 


DAVIS ENGINEERN 


A new type of glass iathe is said to handle 
specialized glass work in labs and some 
production operations. It can be used to 
make ring seals, flanges, closures, glass 
fusings. A novel sleeve grip chuck allows 
quick set-ups of practically all forms of 
glass work without elaborate accessories. 


= 


How to quench a city’s 

thirst. Faced with the 

future problem of serv- 

ing 100,000 people, the 

City of Vallejo, Califor- 

nia, engaged Kaiser En- 

gineers to design and direct construction 
of a water system that would supply 21,- 
000,000 gallons per day to the city. This 


$6,000,000 project included 36 miles of 
pipeline, pumping and treatment plants, 
reservoirs and a distribution system, Re- 
prints of this story are available upon re- 
quest, 


Relaxation Methods by 

D. N. de G. Allen, re- 

cently published by Me- 

Graw-Hill, explains how 

to use the Relaxation 

Method to solve various 

mathematical problems 

which arise in engineering science and 
applied physics. It covers in detail such 
recent advances as three-dimensional re- 
jaxation. 


= 


Kaiser Engineers has a large staff of engi- 
neering and construction experts ready to 
tackle your problems in ail fields of de- 
sign, engineering and construction, Call 
or write: Kaiser Engineers, Division of 


THIS MONTH’S 


Recent Rooks 


Chemical Productivity 


A popular version of the Janu- 
ary 1953 Report of the British 
Heavy Chemicals Productivity 
Team. This team toured through 
the U. S., visiting our heavy chemi- 
cal industry, with the object of 
finding out what is behind our high 
output. This little booklet discusses 
(with illustrations) some of the 
highlights of the 50,000-word re- 
port that resulted from the tour. It 
lists the original report’s 20 recom- 
mendations directed to the British 
heavy chemical manufactures. 8 
pages. 

“Good For Us. Heavy 
Chemicals Productivity 
Team Report — Popular 
Version.” Association of 
British Chemical Manu- 
factures, Cecil Cham- 
bers, 86, Strand, Lon- 
don, W.C. 2. 6d. 


Ozone Bibliography 


This useful reference book, 
which should be of interest to any- 
one dealing with ozone technology, 
presents 266 analytical references 
and 980 patent references—all on 
ozone. Part one covers analytical 
techniques (optical methods, rub- 
ber cracking methods). Part two is 
a complete cross-referenced index 
on ozone patents. 224 pages. 

“Bibliography of Ozone 
Technology.” Vol. I. 
Joseph Kowal, Armour 
Research Foundation, 10 
West 35th St., Chicago 
16, TM. $5.25. 


Air Conditioning Guide 


A 52 chapter volume covering 
almost all aspects of heating, ven- 
tilating and air conditioning. From 
fundamentals, to instruments and 
codes. It even includes a manu- 
factures’ catalog data section and 
a large psychrometric chart. 1,615 


pages. 
“‘Heating Ventilating 
Air Conditioning 
Guide.” 32nd ed. The 
American Society of 
Heating and Ventilating 
Engineers, 62 Worth 


4 NEW ing, 


Nea fast 


coeey J. Kaiser Company, Kaiser Build- St., New York 13, N. Y. 
akland 12, California. $10. 
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“HEA 
4 
of write for copy 

oe CHEMICAL PROCESS INDUSTRIES 

specialized experience i 

fabrication of comy pletely rly integrated heat 

Designed for easy service... 
Por many years we have been Juilding 

Condensers (for any Vapor). 
Exhaust Waste HeatBoilers 

Coolers = i 4 

Our of chemic jnechanical en 
solving sour problems on 

STANDARD HEAT EXCHANGERS 
EQUPMENT 


¢ Samphlels 


Anhydrous Ammonia 


An up-to-date safety data sheet 
on anhydrous ammonia. The 
pamphlet includes chemical and 
physical properties; notes on ship- 
ping containers, cylinders, and stor- 
age tanks; allowable concentrations, 
toxicity and first aid. There is also 
a valuable bibliography. 12 pages. 

“Anhydrous Ammonia.” 
D-251. National Safety 
Council, 425 N. Michi- 
fan Ave., Chicago 11, 
Il. 17c. for members, 
34c. for non-members. 


Antifreeze Tests 


All ASTM methods and_ tests 
for engine antifreezes are compiled 
in this booklet. In addition to the 
usual tests, sampling methods are 
described. 52 pages. 

“ASTM Standards on 
Engine  Antifreezes.” 
American Society for 
Testing Materials, 1916 
Race St., Phil. 3, Pa. 
40¢. 


Synthetic Detergents 


There are 96 bibliographical ref- 
erences in this handy little pam- 
phiet, all on the subject—method of 
analysis of synthetic detergents. 
The years 1929 to 1951 are covered. 
Fach reference has a short abstract. 
There is also a subject and author 
index. 20 pages. 

‘Bibliographical Ab- 
stracts of Methods for 
Analysis of Synthetic De- 
tergents.”” American So- 
ciety for Testing Mate- 
rials, 1916 Race St., 
Phil. 3, Pa. $1.25. 


Soaps and Detergents 


A collection of six papers dealing 
with the general field of detergents. 
Analysis of hard water soap; deter- 
gents in dry cleaning; a dynamic 
test for detergency; are some of the 
important papers included in this 
booklet. 28 pages. 

“Papers on Soaps and 
Other Detergents.’’ 
American Society for 
Testing Materials, 1916 
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The sales success of your product rests on a sort 


of three-legged table: 
1. A good, saleable product. 


2. Good distribution and advertising support. 
3. A good shelf package, with BUY-APPEAL. 


You're taking care of the first two 
points. But the third leg... 


Your product needs the 
BUY-APPEAL it gets from Bemis 


Consumer-size Paper Bags, with the 


brightest, crispest printing your 
brand ever had. 

With increasing self-service, the 
value of Bemis Packaging has 
multiplied. Ask your Bemis 
Man for the complete story. 


Bemis 


General Offices —$t. Louis 2, Mo. 
Sales Offices in Principal Cities 


BEMIS FLEKILARTON 
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Continuous sheet of sticky, 
dewatered hydrogel, neatly 
lifted from filter drum at top 
| right, is carried by strings to 
{ discharge roll, falls to con- 


YOU CAN PUT ALMOST 
ANY FILTER CAKE 


STRINGS 


The FEinc String Discharge Filter . . . the original rotary 
vacuum string filter . . . easily handles thin soupy slimes, 
heavy sludges, coarse granules or fibres, sticky gels . . . 
almost any type of cake. The strings pick the cloth clean. 
The cloth does not smear and plug . . . you get more 
filtration per foot with FEinc. Blow-back is completely 
unnecessary, hence there’s no wire winding. There’s no 
scraping wear, hence cloths last two to five times longer. 
Cloth changing takes less time, too. The strings actually 
help. String life is excellent. 

These are just a few of the reasons why, in a surprising 
number of cases, this FEinc is the most economical of all 
filters for the “easy” jobs as well as the tough ones. 

The string filter is only one of many types of continuous 
filters now made by FEinc . .. backed by 35 years of 
experience . . . with proved ability to deliver tailor-made 
filters at no more than standard costs. Write or phone 
for details. 


y Ask for FREE 
| technical bulletins 


Filtration Engineers, Inc. 


FEinc 


155 ORATON STREET © NEWARK 4, N. J. 


CUSTOM DESIGNERS AND MANUFACTURERS OF ALL 
TYPES OF CONTINUOUS FILTRATION EQUIPMENT 
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New Facilities 


Rayonier Inc.—A $1 million addi- 


tion to the woodmill at the Port 
Angeles Div. is being constructed 
to effect substantial savings in 
wood for chemical cellulose pro- 
duction. 

A new two-story 5,700 sq. ft. 
steel building is being erected to 
house a new “ring” type hydrau- 
lic barker capable of handling 
logs up to 36 in. in diameter on 
a continuous basis. 

The inclusion of a new whole 
log chipper (pictured above) will 
reduce a 36” diameter, 24 ft. 
long log into uniform chips in 
14 seconds. The machine weighs 
over 70 tons. 


W. R. Grace & Co.—The proposed 


merger of the Davison Chemical 
Corp. has been approved by the 
stockholders of W. R. Grace & 
Co., international industrial and 
trading concern. Headquarters 
of the division will be main- 
tained in Baltimore. 


International Salt Co., Inc.—A 


modern salt warehouse will soon 
be constructed to be under the 
supervision of the company’s 
new midwest division. The build- 
ing will contain facilities for stor- 
age as well as offices. 


Goshen Rubber Co., Inc., Goshen, 


Ind. — Construction has been 
completed and pilot operations 
are under way in a new plant for 
Goshen Rubber, for the fabrica- 
tion of precision-molded silicone 
parts. 
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the News 


Alaska Pine and Cellulose Ltd.— 
Construction of a $250,000 re- 
search laboratory in Vancouver, 
B. C., will include pilot plants 
for the manufacture of yarns pro- 
duced from wood cellulose by 
the viscose and acetate processes. 


Devoe & Raynolds Co. Inc.—A 
$500,000 research laboratory of 
Devoe & Raynolds Co., Inc., in 
Louisville, Ky., will concentrate 
on development of Devran—an 
epoxy resin—as a part of a mil- 
lion-dollar-a-year research pro- 
gram. 


Chicago Bridge & Iron Co. — A 
Conkey Equipment Div. has 
been created upon the acquisi- 
tion of the Conkey Filter Co., 
New York, manufacturer of fil- 
ters, evaporators and crystallizers. 


Agrichem Corp.—A branch office 
has been opened in New York 
City by this dealer in bulk basic 
chemicals, at 99 Park Avenue. 
The firm’s brokerage services aid 
both domestic and foreign con- 
sumers. - 


U.S.-Israel Plastics Corp. — Com- 
pletion of a $250,000 plastics 
factory at Holon, near Tel Aviv, 
for the production of plastic 
sheeting, film, tubing, rods and 
a wide variety of plastic products. 


The -Beech-Nut Packing Co. — A 
chemical department has been 
formed to govern the manufac- 
ture of polyvinyl acetate resins in 
solid and emulsion form, for the 
textile and adhesive fields. 


Dorr Co., Stamford, Conn.—A new 
office has been opened in Vir- 
ginia, Minn., to serve more eff- 
ciently, the iron mining industry 
in the region of Minnesota and 
Michigan. 


Hooker Electrochemical Co.—Liq- 


uid caustic soda from the Ta- 
coma, Wash., plant will be 
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NO 
PILOT PLANT FILTERS 


help reduce your development costs 


Here's a low-cost way to work the 
kinks out of your filtration problems 
before you scale up. 

If it sre like a job for a rotary 
drum vacuum filter, ask for the FEinc 
String-or-Scraper Discharge Filter. It’s 
furnished with both the FEinc String 


_ Discharge and the FEinc Scraper Dis- 


charge mechanisms. You can try first 
one, then the other. ft also has the 
FEine submergence washing and com- 
pression dewatering mechanisms. 
These can be operated separately or 
disconnected if desired. This all-pur- 
pose pilot plant filter is available to 
you on a unique rental-purchase pian, 
requires no capital investment. Ask 
for details. 


If it’s a relatively free-fil- 
tering job, such as a 
coarse crystalline or fi- 
brous pulp, try the sim- § 
pler FEinc Horizontal 
Filter first. Particularly 
good for counter-current 
or multiple-stage wash- 
ing. Only 3 ft. dia., with 


amazingly high output. 


Whatever your problem, if it’s continuous filtration, talk to FEinc first. 
Our engineering service is backed by 35 years of experience, and 
by our well-known ability to deliver filters that are tailor-made to 
fit the job . ... at no more than standard costs. 


= Ask for 
Bulletin 


Filtration Engineers, Inc. 


| CUSTOM DESIGNERS AND MANUFACTURERS OF ALL 
TYPES OF CONTINUOUS FILTRATION EQUIPMENT 


FEinc 


as 155 ORATON STREET © NEWARK 4. N. J, 
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Look whats happen 
to lon-Exchange 


it's Gone Continuous! 


Infant prodigy of the Process Industries, ion-exchange has often 
been a problem child as well. Batch operation has been one of its 
major limitations in today’s age of continuous processing. 


Now, for the first time, the base or cation exchange cycle has 
been put on a completely continuous basis through the Dorrco 
Hydro-Softener. Originally developed for softening municipal 
and industrial water supplies, the Hydro-Softener has definite 
operational and economic advantages over conventional batch 
systems. And the basic principles show promise in many other 
fields as well. 


Whenever a process involves the use of ion-exchange, the 
separation of finely divided solids in suspension, or fluidizing 
techniques, Dorr and its Associated Companies throughout the 
world can provide the correct equipment for the job. tt "ey, 


904-\9° 


WORLD -WIDE RESEARCH ENGINEERING EQUIPMENT 
THE DORR COMPANY + ENGINEERS + STAMFORD, CONN. 
Olfices, Associated Companies or Representatives in principal cities of the world. 


FIRMS... 


stored at a new bulk storage 
plant to be built in Vancouver, 
B. C. 


B. K. Pancoast Co., Inc. — New 
grinding size separating and dry 
blending facilities have been in- 
stalled recently in New Orleans 
by this New Jersey custom mill- 
ing firm. 


Eutectic Welding Alloys Co. of 
Canada, Ltd. New premises 
have been acquired for the man- 
ufacture of its special purpose 
alloys in Canada. The firm’s 
products include a wide range of 
welding and brazing alloys, sol- 
ders and chemical aids. 


Olin Industries, Inc. — A physical 
chemistry department has been 
established in Olin’s general re- 
search organization, at New Ha- 
ven, Conn. 


Allied Chemical & Dye Corp. — 
Completion of ammonia produc- 
tion facilities of the new nitrogen 
plant at Omaha, Neb. Urea pro- 
duction facilities are scheduled 
for completion at an early date. 
Estimated total cost of plant: 
$25 million. 


Reilly Tar & Chemical Corp., In- 
dianapolis, Ind.—A Detroit sales 
office has been opened to handle 
the complete line of Reilly coal 
tar and synthetic chemicals, pipe 
enamels and protective coatings. 


Timken Roller Bearing Co., Can- 
ton, Ohio—A $278,000 continu- 
ous annealing furnace will be 
erected at the Gambrinus plant 
to increase production of heavy 
walled seamless tubing for the 
oil industry. 


Marblehead Lime Co., subsidiary 
of Material Service Corp. — A 
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Key to the uniform, f 

, free-flowing chemi 
fertilizers produced by the Dorrco Siecies 
Fertilizer Process 


Successful sales in today’s fertilizer market require @ high 
analysis, uniform, free-flowing granular product . . . one 
that won’t compact in storage, clog 4 spreader or create 
dust hazards. These valuable characteristics can now be 
obtained with the Dorrco Granular Fertilizer Process . . - 
applicable to both new and existing plants. No costly 
additives or fillers are required, and the product can be 
shipped direct to wholesaler or farmer in 100% useable 
form. What’s more, the Process is completely flexible in 
meeting varying marketing demands. It can be 
interchangeably to produce triple superphosphate, am- 
monium phosphates, ammonium sulfate or complete high 
analysis products. 

In fact, the Process will granulate practically any soluble 
salt or mixture of salts so as to produce a uniform, free- 
flowing product. 

There’s a good chance that the Dorrco Granular 
Fertilizer Process will help increase your share of 
tomorrow’s business. The Dorr Company operates 
a complete consulting engineering service backed 2 


by 35 years of experience in this field, and we wt 
will be glad to demonstrate the benefits of F ; 
the Dorrco Granular Fertilizer Process Pein 
in terms of your operation. Please . Gigs 
address your inquiry to The Dorr ee LP) 
Company, Stamford, Conn. 


*DORRCO, 


WORLD -W | 
IDE RESEARCH ENGINEERING EQUIPMENT 


ces, 
Offi Associated Companies or Representatives in principal cities of th world 
e . 
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Corngilate your irlibrary 


of Cost-( utting Ideas 


Corrosion Resistant Terton Jacketed Gaskets for glass- 
lined steel connections, Corning conical flanges, etc. Chemiseal 
molded Tzrton Snap-on Gaskets for conical-end glass pipe 
assuring automatic centering of joints and free flow of materials. 
Chemiseal Adaptors which provide a safe, tight seal between 
conical-end — pipe, glass-coated steel or similar nozzles of 
and vessels of glass-lined steel, porcelain, 

veg, 


Chemiseal Velve and Pump Packings ° Bulletin TP-1053 
V-Rings, Cup and Cone, and Wedge Type 

resistant pure TerLON—engineered for greater flexi- 
bility and resiliency—providing necessary seal with low gland 
pressure, reducing torque required to operate valves. Pump 
packings of pure TerLon or TEFLON impregnated with Graphite 
or with Mica for chemical resistant, non-contaminating service 
throughout the processing industries. 


Chemiseal Expansion Joints and Flexible Couplings « Bulletin F(-952 


Absorb shock, vibration, thermal expansion and contraction. 
misalignment. Connect Piping ends and 


UNITED | CAMDEN 1+ NEW JERSEY 
STATES | oF duPont TEFLON. 


GASKET 
COMPANY 


Thornton, Ill., plant has com- 
menced production of clinkered 
dolomite. In addition, a second 
rotary kiln has been added. 


Wagner Electric Corp., St. Louis, 
Mo.—A new office and warehouse 
building will accommodate Wag- 
ner’s automotive and electrical 
warehouse and branch office op- 
erations. 


The Continental, Shell, Superior 
and Union Oil Companies—Con- 
tract for the design and construc- 
tion of an offshore platform ca- 
pable of use for drilling opera- 
tions in 250 ft. of water has 
been awarded by these firms to 
the Macco Corp. and the Stone 
& Webster Eng. Corp. 


Enjay Co., Inc.—A building hous- 
ing the newly-created Enjay Lab- 
oratories Div. will be constructed 
on the Standard Oil Develop- 
ment Co.’s Research Center 
grounds, to be completed by 
November 1954. 


Witco Chemical Co.—An addition 
to the cooling and shipping shed 
at the firm’s asphalt plant in 
Perth Amboy, N. J., has helped 
Witco achieve a one-third in- 
crease in output. The new fire- 
proofed structure represents an 
expenditure of $15,000. 


Dravo Corp., Pittsburgh—A south- 
west office in Houston, Tex., has 
been opened for the firm’s Ma- 
chinery Division. The new of- 
fice will handle the sale of pre- 
fabricated steel and alloy piping 
for power plants and refineries. 


Olsan Chemical Co., Trinity, Tex. 
—Operations have commenced 
for this chemjcal firm. Several 
products from fullers earth are 
being manufactured. The plant 
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NEW 
PRINCIPLE 
of 
OPERATION 


PPENBACH 


1 makes dispersions 
2 homogenizes! 


1 Turbine head near 
* tank-bottom causes 
converging horizontal 
flow, carrying sedimen- 
tary material into close- 4 Rapid downflow 
fitting rotor vanes. * submerges, wets out 
floating material, includ- 
2, Infowing “slurry” — 3 additives fed into 
* violently agitated at 
high velocity, projected 
up toward surface. 5, Entire batch defloc- 
* culated, giving per- 


3. Submerged baffle fect dispersion. 


Available in 
a complete 


plat» deflects rising production 
current toward tank 6. No surface boil—no plants. — 
ward bottom. air drawn in. lou aes: 


from \ to 25 
This mixer is built and operates on an entirely NEW HLP. 
principle. Ordinary mixers create a vortex in ma- 
terial, pull air into tank. The HOMO-MIXER draws 
only from the BOTTOM of the tank with no vortex. 
Write for details of this mixer—“the only one of 
its kind”. Ask for Catalog No. 402. 


ADMIRAL TOOL & DIE CO., INC 


45-10 VERNON BLVD., LONG ISLAND CITY 1, NEW YORK 


IMPURITIES 
POSSIBLE } 


WHEN YOU USE THE 


WATER | 


(NON-PYROGENIC) 


The outstanding feature of every NP Water Still 
(aside from dependably economical operation) is 
the fact that no impurities can enter. The resultant 
distillate is PURE, and suitable for the most exact- 1 


ing and critical needs. This is the result of care- | steam Hoated stitis 
ful engineering design, the use of the SINGLE became nae 
COILED TUBE condenser, and the NP Impurity up to 10 pal. per hour. 
Discharger. The NP Water Still is the most FOB per 
advanced still on the market today. Complete details 


and specifications 
promptly available. 


CONSOLIDATED MACHINE CORP. 


Manufacturers of 
Stills, Sterilizers, Autoclaves, Hospital and Laboratory Equipment 
Water Demineralizers 
39 SUDBURY ST., BOSTON 14, MASS. 
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accur: 


CHLORINE 


TAYLOR | 
COMPARATORS 


because three simple steps give 
you the determination; every 
Taylor set is supplied with all 
necessary reagents and acces- 
sories. And, Taylor sets are light- 
weight, yet strongly built. 


because many tests can be made 
in only a few seconds, Others 
take no longer than a few min- 
utes. Taylor sets are compact, 
portable so you can make tests 
on-the-spot, no time wasted 
carrying samples back to the lab. 


because all Taylor liquid color 
standards carry an unlimited guar- 
antee against fading. 


All standards for any one deter- 
mination are housed in a single 
plastic slide. No single standards 
to handle. Many different slides 
can be used on one base. 


See Your Dealer Soon! 
FREE MANUAL 


“Modern pH and Chlorine 
Control” illustrates and de- 
scribes full Taylor line, Also 
gives useful data on theory 
ond application of pH and 
Chlorine control. Write today. 


W.A. TAYLOR 


414 RODGERS FORGE RD + BALTIMORE, MD 


MORE to make fast, 7 
| A 
IXER” 
J | M 
» 
| 
range of sizes j 
| ul 
UES 
| 4 
8 
3 
363 


is located on several acres of land 


INDUSTRIAL 


Chicago Corp.—Agreements have 
been completed for the purchase 
of Champlin Refining Co., Enid, 
Okla., and its subsidiary, Peppers 
Refining Co., Oklahoma City, 
for a total of $55 million. 
Capacity of the Enid plant is 
22,000 b/d; the Peppers refinery 
is rated at 1,750 b/d. 


American Ceramic Society—A 
$128,000 office building for the 
national headquarters of the So- 
ciety is planned. Ceramic ma- 
terials will be used almost 
entirely in its construction. Con- 
tracts are now being negotiated 
and erection will commence 
shortly. 


Shell Pipe Line Corp., Houston— 
Construction on a 65-mile prod- 
ucts pipe line from Shell’s 
Norco, La., refinery, just west of 
New Orleans, has begun. Initial 
capacity of the line, 50,000 b/d 
of kerosene, distillate fuel oil and 
two grades of gasoline can be in- 


ARE IMMUNE TO CORROSION creased to 80,000 in the future. 


ALKOR Corrosion-Proof Cement joins with brick to form Industrial Floors Federal Latex Corp., Brooklyn, 


N. Y.—A ansi f. 
that are completely resistant to corrosives. ALKOR FLOORS stop corro- the pn at 


sion of Acids, Alkalies, Salts, Solvents, Greases and Detergents. early date. Installation of new 


ALKOR FLOORS simplify your cleaning problems. ALKOR joints do not a Ea we 
deteriorate, do not leave voids where wastes can accumulate. duction capacity. The firm man- 
ufactures natural and synthetic 
compounds for latex applica- 
in 1941, ALKOR’S permanence has served to lengthen floor life and cut tions. 


costly floor repairs. 


ALKOR has been used successfully by Industry since it was developed 


Reichold Chemicals, Inc.—A $200,- 
Write for the new ATLAS BULLETIN 3-3 on INDUSTRIAL FLOORS, con- 000 alkyd resins-producing facili- 


taining full information about ATLAS ALKOR, types of ATLAS FLOOR ties in Azusa, Calif, have been 
CONSTRUCTION, and procedure of ALKOR installation. completed. Construction of a 
new polyester plant on the Azusa 
site began early in March. 
Further expansion plans include 
CORROSION PROOF TL AS CORROSION PROOF a $1 million research office build- 
© CEMENTS © PLASTIC ing for work on chemical plasti- 
COATINGS MINERAL FABRICATIONS ciners. 
© PIPE JOINTING 
@ LININGS COMPOUNDS Chemical Enterprises, Inc., New 


York—Has exercised an option to 
MERTZTOWN, PENNSYLVANIA purchase all of the outstanding 


sales offices throughout the U. S$. & Canada stock of nine fertilizer and equip- 
® Alkor reg. U. S. Pot. Off ment distributing companies. 
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—ALS.M.E. CODE 


CHEMICAL PROCESSING 
EQUIPMENT 
FORPILOT PLANT ORPRODUCTION 


HIGHEST QUALITY 
SUPERIOR CRAFTSMANSHIP 
A.S.M.E. CODE 


For over half a century Cream City Boiler 
Company has been a recognized leader in 
the fabricating field. Today our experienced 
craftsmen and versatile methods give you 
more dependable, economical, high quality 
equipment — as you want it — when you 
want it. 


PRESSURE VESSELS 
PROCESSING TANKS 
STORAGE TANKS 
AGITATOR KETTLES 
COLUMNS © STILLS 
HEAT EXCHANGERS 
IN 


STAINLESS STEEL + NICKEL 
‘STAINLESS AND NICKEL CLAD 
MONEL ¢ INCONEL 
SILICON BRONZE 
CARBON STEEL 
“ALUMINUM 


Flexible facilities accommo- 
_ date individual designs for 

ilot plont or production 
Equipment built in a variety 
sixes and to your 


Our engineers will assist you in the selection 
of the most economical design for your re- 
quirements. 


WRITE OR WIRE FOR NAME AND ADDRESS OF 
NEAREST REPRESENTATIVE. 


CREAM CITY BOILER CO. 


1604 SOUTH 43rd STREET 
MILWAUKEE 46, WISCONSIN 


UNITED NORIT SALES CORPORATION UND. Amsterdain, Hollanc 
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read {hese 


BAFFLES NEEDED 


Ore Cowles Dissolver mixes your 


batch thoroughly without 
baffles—thanks to its high 


using 
speed 


and the speed differential between 


the rotary motion of the 
and the impeller. 


batch 


SOME VORTEX DESIRABLE 


Don’t be afraid of vortex! 


Some 


vortex is desirable because it pro- 
vides a means for checking the 
impeller feed in the Cowles high 


speed centrifugal action. 


NO PLUGGED-UP HOLES 

The Cowles Dissolver has no slots 
or holes that can become plugged 
up with large chunks or balls, This 


It dissolves and disperses 2 
times faster in the same 
ordinary mixers require. 


makes cleaning faster, easier. 


to 20 
space 
Saves 


time, saves labor—improves both 


your product and yield per 


Then Choose 


THE 


Cowha 


DISSOLVER 


batch. 


mee FREE CATALOG 


| THE COWLES COMPANY, INC. 
112 Trackside, Cayuga, N. Y. 


Please send me your latest Cowles 
Dissolver Catalog 


NAME. 


COMPANY. 


CITY & STATE. 
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| \ 
| we 
| 
OF 
| 
Highly Active / Decolo 
MERICAN NORIT COMPANY, INC, Jacksonville 8, Fla . Se | 
THE (WORT SALES: COMPANY: OF CANADA, 459. 


TREATMENT 
OF 


PLANT 
WASTES 


INDUSTRIAL is an organization of chemical 

and mechanical engineers and technicians 
specializing in the design and building of 
equipment for the process industries since 1927. 
The treatment of plant wastes is also our 
business. Complete systems are engineered 
to meet specific waste treatment problems. 


Write for full particulars. 


INDUSTRIAL 


FILTER & PUMP MFG. CO. 


5918 Ogden Avenue * Chicago 50, Illinois 


FIRMS 


‘These units wall contuiue tu vp 
erate independently as affiliates 
of the firm. They are engaged 
in the production of liquid fertil 
izer. 


W. C. Hardesty Co., Inc. —- New 
and larger quarters will be occu- 
pied by this manufacturer of 
fatty acids, plasticizers and other 
chemical products in a move to 
expand the firm’s over-all produc- 
tion program. 


Universal Polychem Co., Shreve- 
port, La.—The merger of Univer- 
sal Oil Products Co. of Louisiana, 
Inc., into Universal Polychem 
Co. has been completed. 


Vitro Corp. of America—Has 
signed a contract with the 
Atomic Energy Commission to 
continue research and develop- 
ment on a breeder reactor for 
the generation of electric power 
and other products. The firm is 
one of 26 project companies, led 
by Dow Chemical Co. and De- 
troit Edison Co., which plans to 
inaugurate the $24 million pro- 
gram, 


Standard Oil Co. (Indiana)—Plans 
to build a distribution terminal 
near Lafayette, Ind., to serve 
northwest-central Indiana and 
part of eastern Illinois have been 
completed. The terminal will 
handle only bulk products. 


Diamond Alkali Co., Chlorinated 
Products Div.—A new office in 
Atlanta, Ga., to extend territorial 
sales activities of the Agricul- 
turals Chemicals Dept., has been 
opened. 


New Representatives 


Cuno Engineering Corp., Meriden, 
Conn., has appointed the James 
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the ACID TEST of time 
will prove the value of 


Corrosion 


Resistant | 


From a small iron-works in 1854, we have been 
fortunate in growing to be one of America’s largest 
metal fabricating industries . . . For the privilege 
of celebrating our Centennial, we express our ap- 
H U. N; DRED preciation for the friendship of four generations of 


customers, and the loyalty of four generations of 


YEA RS workers. 


escrewe> 

@ FLANGED 

MANUFACTURING CO. @ BUTT WELD 
NEWNAN, GA. ie Stocked in types 304, 304L, 316 and 347. Other 


analyses and materials on application. 


FLANGES — (Forged to ASA and MSS 

standards) All flanges furnished with 

serrated face to insure positive gripping 
| surface. Use of flanges to MSS stand- 

ards suggested to effect substantial 
| savings in cost. 


_ FITTINGS — All screwed cylindrical fit- 
tings to 2” IPS inclusive and all ells, tees 
and street ells to 94” IPS machined from 

| forgings at competing cast fitting prices. 

| Sizes over above machined from castings. 


CAMCO Products, Inc. cE 
445 State Street 
North Haven, Conn. 


Gentlemen: 

{] Please send catalog #653 covering 
Corrosion Resistant Pipe Fittings 

(1 Furnish address of area distributor 


USES SMALL VOLUME 
[N- | OF AIR AT LOW 
PRESSURE 
KEEPS BULK MATERIALS MOVING 


BIN-FLO units in bins, chutes, hoppers, etc., restore flow 
characteristics to dry, finely ground materials which tend to 
pack or bridge in storage. Types for all materials and con- 
ditions. No moving parts; simple instailation; negligible 
Operating cost; no maintenance cost. 

BIN-DICATOR bin level indicator—"'The Eyes 

of the Bin” —automatically reports levels of 

materiais in storage; ally ¢ ol 

filling machines; prevents waste. 


Name 


Company 
Address 
City and State 


THE BIN-DICATOR CO. AM co 


13946-DI Kercheval © Detroit 15, Mich. NORTH HAVEN, CONNECTICUT 
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HEAT EXCHANGERS 


AEROFIN 
MAN 


Your Aerofin man’s recom- 
mendation means high efh- 
ciency, long service life, low 
maintenance costs. 


Aerofin’s unequalled laboratory and manufacturing 
facilities - unequalled knowledge of heat-exchange 
practice — are devoted exclusively to the design and 
manufacture of highest quality extended heat 
surface. 


Aerofin units do the job 
Better, Faster, Cheaper 


Aerofin is sold only by manufacturers of 
fan-system apparatus. List om request, 


FIRMS... 


A. Plummer & Co. as its exclu- 
sive industrial sales representa- 
tive for the Middle Atlantic 
States. 


Cleaver-Brooks Co., Milwaukee, 
Wis., has selected the Lefler 
Wyomont Supply Co., Billings, 
Mont., as exclusive manufac- 
turer’s representative for the 
firm’s self-contained boiler equip 
ment. 


Wm. Miller Instruments, Inc., 
Pasadena, Calif., manufacturers 
of instrument amplifiers and 
transducers, has named the Al- 
fred Crossley & Associates as 
sales and service representative. 


New Lines 


Cameron Iron Works, Houston, 
Tex.—A steel fabrication service 
for the manufacture of high-pres- 
sure, thick-wall, forged steel pres- 
sure vessels is now being offered. 


Hermas Machine Co., Inc., Haw- 
thorne, N. J.—Exclusive manu- 
facturing and sales rights for the 
“Jet” mixers (developed by Da- 
vid E. Gouid, former vice presi- 
dent of Barrington Eng. Co.) 
have been acquired. 


Knapp Mills, Inc., New York — 
Diversification of operations 
through the production of major 
chemical and process equipment 
from rigid unplasticized poly- 
vinyl chloride. 


New Companies 


General Printing Ink Co.—The re- 
sult of the consolidation of seven 
of the divisions of Sun Chemical 
Corp. into a single unit. The 
new company provides more 
complete and effective service to 
consumers in the East. 


Shinko-Pfaudler Co., Ltd. — To 
manufacture glassed steel and al- 
loy equipment in Japan. The 
new firm will be jointly owned 
by The Pfaudler Co. and the 
Kobe Steel Works, Ltd., Kobe, 
Japan. The estimated volume of 
business is $3 million annually, 
serving the chemical industry. 
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Specific 
Needs 


INFORMATION 
suggesting solution 
of common stuffing 

box difficulties; 
available in newly 
revised 
BULLETIN S-147 


Heat transfer equipment designed and built 
by Downingtown Iron Works will do a 
specific heating or cooling job in your plant 
—and do it efficiently. 


Downingtown engineers are thoroughly 
experienced in designing custom-built heat 
exchangers for all sorts of chemical and 
petroleum applications .. . have accumulated 
a wealth of heat transfer data which can 
help solve your specific problems. 


Downingtown skill in fabricating various 


Three 54” O. D. « 10’ 0” Heat Exchangers, with aluminum shells, tubes, 
tube sheets and bonnets—-products of Downingtown craftsmanship. 


grades of carbon steel, stainless steel, stain- 
less and nickel alloy clad steels, nickel, 
nickel alloy, aluminum, copper alloy and 
Ampco 8 means that your quality heat trans- 
fer equipment from Dowingtown can 
made © the material your job demands. 
Built to ASME requirements where neces- 
sary. Special welding techniques developed 
by Downingtown, and approved by ASME 
Code Inspection Agencies, assure welds that 
are unusually sound and neat. 


Send for bulletin on heat exchanger design 


Downingtown Iron Works, Inc. 


DOWNINGTOWN, PENNSYLVANIA 


New York Office: 


52 Vanderbilt Avenue, 


New York 17, N. Y. 


HEAT EXCHANGERS - TOWERS - PRESSURE VESSELS 
STORAGE TANKS - STEEL AND ALLOY PLATE FABRICATION 


Division of: 


PRESSED STEEL TANK COMPANY 


ukee 14, Wisconsin 


Milwa 
MANUFACTURER OF HACKNEY PRODUCTS 


WRITE on business stationery for your 
copy of Bulletin S-147. 
TABER PUMP CO. (Est. 1859) 

294 ELM ST. © BUFFALO 3, N. Y. 


MANUFACTURERS 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


STAINLESS 


fasteners & pipe fittings 


All types and sizes of screws (hex 
head, Phillips, slotted, socket),, 
bolts, nuts, washers, rivets, 4 
nails and pipe fittings 


Dyer 9000 items in stock means immediate de- 
livery from one source 

New Garden City plant now operating at top 
speed and quality 

Unsurpassed facilities for quantity fabrication of 
specials 

A staff of seasoned engineers always available 
for consultation 

Pioneers in the manufacture of stainless steel 
fasteners 


WRITE NOW FOR FREE COPY OF 
FASTENER MANUAL P6 


8229 


SCREW PRODUCTS COMPANY, INC. 


GARDEN CITY 


NEW YORK 


369 


STUFFING Meet Your 
| 
L! 
gi | 
| 
|, 
fo 
ws ay 
= 
; 
POF 
cne | H 
? of 
= 
gine e | i 
pe" xs ‘ 
Cuemicat ENcINEERING—July 1954 


TEMPERATURE 
RECORDING... 


Newly designed, Model’”’1000” 
Auto-Lite Recorder gives per- 
manent proof of temperature 
behavior. @ 6” clear reading 
chart; various standard ranges 
from minus 40°F.to plus 550 °F 
© 3 standard types; choice of 
24-hr. or 7-day cycle. @ Elec- 
tric or mechanical chart drive. 
e With capillary tubing for 
remote reading. Priced from 
$49.50. 

Send for new catalog describ- 
ing many styles of Auto-Lite 
temperature Recorders and In- 
dicators. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK © CHICAGO ¢ SARNIA, ONTARIO 


“TEMPERATURE RECORDERS 


SEND FOR PSC 


BUBBLE CAP BULLETIN 21 


Largest Compilation of Engineering Data. 
Lists 200 Styles Furnished Without Die Cost. 


This standard reference contains complete 
specification information for over 200 
standard styles of bubble caps and risers. 
Also drawings for use in determining 
methods of tray assembly. All styles list- 


ed in Bulletin 21 are furnished promptly, 
without die cost, and in any alloy to meet 
your coking or corrosion problems. Special 
caps gladly designed; 
write as to your needs. 


THE PRESSED STEEL CO., 707 WN. Penna. Ave., Wilkes-Barre, Pa. 


} Custom Fabricators for the Process Industries Since 1928. Send Your Blue Prints 


FIRMS... 


Brown, Blauvelt & Leonard 
serve industry in work on chem- 
ical processes, planned mainte- 
nance programs, drafting and 
design, consulting services and 
project engineering, particularly 
in relation to various fungicides 
and detergents. 


Clark Leasing Corp.—'lo finance 
leasing of the equipment manu- 
factured by the parent company 
—Clark Equipment Co, The sub- 
sidiary was created after a suc- 
cessful test program in long- 
range, low cost leasing. 


Arizona Research Laboratories — A 
division of Claude F.. McLean & 
Son Laboratories, Inc., will carry 
on research in the various fields 
of chemical engineering, mining 
and natural resources. 


Techalloy Co., Inc.—To specialize 
in the cold drawing of wire in 
certain analyses and sizes. Pro- 
duction has begun with special 
emphasis given to wire applica- 
tions requiring close material and 
tolerance control. 


New Locations 


Publicker Alcohol & Chemical 
Sales Corp., is moving its New 
York offices from 424 Madison 
Avenue to the Empire State 
Bldg., 350 Fifth Ave. The 
parent company, Publicker In- 
dustries, Inc., is located in Phila- 
delphia. 


Calresin Corp., has moved to 4543 
Brazil St., Los Angeles 39, in 
order to consolidate operations 
with its subsidiary, Poly-Fiber, 
Inc. The latter company spe- 
cializes in the fabrication of re- 
inforced fiberglass. 


CEC Instruments, Inc., Pasadena, 
Calif., electronic instrument 
manufacturer, has transferred its 
southeastern regional _ offices 
from Washington, D. C., to 
Atlanta, Ga., in order to pro- 
vide centralized sales and serv- 
ice facilities for its customers in 
that area. 
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BIFURCATOR FAN erricientty exnausts Hor, 


CORROSIVE, FLAMMABLE AND EXPLOSIVE FUMES 


Bifurcator Fans exhaust fumes at top efficiency by avoiding 
a directional change in the air stream, Other fans often 
require a 90° change in direction of the exhaust stream 
with resultant loss in efficiency. 


The fan motor stays clean, cool and accessible. Fumes are 
by-passed (bifurcated) around the motor chamber which is 
completely isolated from the exhaust stream. 


A Bifurcator Fan is easily installed . . . just like a flanged section of aap aa prada 


ductwork. It can be mounted horizontally, vertically or at an angle. 
Lightweight and extremely compact, a Bifurcator requires no platform 
or supports. Bifurcators are available in sizes from 1140 CFM (12” 
diameter fan with 1/20 HP motor) up to 45,000 CFM (48” diameter 
fan with 20 HP motor). Housings and fan wheels can be 

fabricated of non-corrosive metals, or can be protected with 

a variety of corrosion-resistant coatings. 


Be ready with the facts about Bifurcators next time you have a 
fume removal problem. Fill in and mail the handy coupon 
below .. . TODAY! 


DEBOTHEZAT FANS DIVISION R EE 1 
Dept. CHE-754 F 
American Machine and Metals, Inc. 

East Moline, Illinois 


Please send me “Design Data for Exhaust Systems’ and 
Bifurcator Bulletin DB-4-52. 


FIRM NAME 


| 


ADDRESS 


city 


NAME AND TITLE 
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CYLINDER 
HANDLING 


Up to 50% with INDEPENDENT 
Gas Supply Trailers! 


Here’s the newest idea in gas 
service! Leave a full gas trail- 
er with your customer . 
replace it with another when 
empty. Reduces cylinder han- 
dling up to 50%... cuts cylin- 
der costs . . . gives customers 
the convenience of having un- 
interrupted gas supply. 


Many gos manufacturers and 
haulers of compressed gas (in- 
cluding many government agen- 
cies), are already enjoying the 
many advantages of INDEPEN- 
DENT Gas Supply Trailers. 


Available for all gases as avu- 
thorized by ICC. 


INDEPENDENT ENG COMPANY. inc. 


seeeateat: + RESEARCH CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE OXYGEN HYDROGEN - NITROGEN 


O'FaLLon 7, ILLINOIS 


2 
*3; 6 


Moin Sticking 
Tight Closing > * Sizes 
* Pressure to 125 Ibs. 
*No Internal Pac Hydraulic 


* Globe and Angle 


Send for your copy 
The complete line of Davis Float Valves offers a of Someta 101-8 
wide variety of units for almost any given service. 
These valves are simple in construction, rugged in 
service, and accurate in operation. You get efficient 
control with low overall expense. Davis float valves 
require less maintenance, preventing costly shut- 
downs. Let us give you complete service recom- 
mendation. Write today! 


2539 S. Washtenaw Avenue Chicago, Ilinois 
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The case of 
the stubborn 
gravel... 


believe it or not, chaos 
really reigned in this case of 
a Washington gravel plant... 
all because of a pile 
of stubborn gravel. 


It bridged... it arched... 
it plugged .. . and 
generally tied up production. 


After we got the facts on 
the case, we recommended a 
CLEVELAND vibrator, and in 
nothing flat that stubborn 
gravel was moving 
continuously and smoothly. 
Tell us your materials handling 


problem, or ask for our 
detailed literature. 


AIR ELECTRIC 


CLEVELAND 
VIBRATOR 


COMPANY 


2828 Clinton Avenue » Cleveland 13, Ohio 
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FISHER. 
GOVERNOR CO. 


TYPE 95 


MAX INLET - 


ERIES 95 


RESSURE 
REGULATOR 


For steam, air, gas, oil, water or other fluid. 
Sizes V2", 1”. Outlet pressures 
from 2 to 30 psi; 15 to 150 psi. Easily installed— 
no external control lines. 


Bulletin C-95 illustrates and describes new 
internal construction features which give higher 
capacity and close regulation. Write for your 
copy today. 


FISHE GOVERNOR 
COMPANY 
MARSHALLTOWN, IOWA 


LEADS THE INDUSTRY IN RESEARCH FOR 
BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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FILM MAKERS 
CUT CASTING, 


CHILLING, 


DRYING COSTS 


The leading manufacturers of photographic film and paper needed dry air 
at low temperatures for their casting, chilling, and drying processes. And they 
wanted it without frost, excessive reheating or aftercooling, high power re- 
quirements, carry-over, corrosion, and high maintenance and service costs. 


They obtained air at the precise conditions they wanted by installing Kathabar 
humidity conditioning units, and avoided problems common to other dehumidi- 
fication systems. For the casting process, where film dope changes from a 
viscous liquid to a transparent strip, Kathabar units deliver air at 104F and 
47.5 grains/lb. with 53F water. For chilling the emulsion, they deliver air at 
6.5F, 5 grains/lb., frost-free with OF refrigerant. For drying the emulsion, 
they provide 140F, 36-grain air, with 75F water. 


The results have been better process control, improved product quality, and 
lower costs. One manufacturer, for example, saved $40,000 annually in excess 


refrigeration by using Kathabar units for drying photographic paper. 


WHAT COULD BE SIMPLER? ‘ge 
Similar results have been achieved with Kathabar units in other industries: 


foods, pharmaceuticals, petrochemicals, brewing, glue, candy, atomic energy, 
lithography. For details, write for Literature Group K54-1C, including our 
just-published brochure, “HUMIDITY CONDITIONING.” 
Scavenger ait out T st 


- 


Air to be conditioned passes through the contactor, where an 
absorbent solution removes moisture (the amount depends on 
the automatically-controlied temperature of the solution). In the 
automatic regeneration, about 15% of the solution is heated, 
and the moisture it releases is blown out the window. 


SURFACE COMBUSTION CORPORATION *¢ TOLEDO 1, OHIO 


ALSO MAKERS OF Surface INDUSTRIAL FURNACES Janttrol ayromatic space HEATING 
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CONDITIONING 


THE: 


Ingenious pneumatic piping ar- 
rangement and exclusive positioner 
design, permits opening or closing 
of valve on air failure with either 
direct or reverse action Conoplug. 


Most control engineers agree on the advantages 
of single-seated valves for today’s demanding 
process applications. But in order to successfully 
operate single-seated valves it is necessary 

to have better than average topworks .. . 


Hence, the revolutionary CYLINDER 
CONOMOTOR.... 10 to 20 times more 
POWER than conventional spring motors . . . 
SPEED of response 5 to 10 times faster than 
diaphragm motors .. . 50% reduction in WEIGHT 
per unit of delivered power . . . 30% 

reduction in SPACE requirements . . 
STABILITY and positioning ACCURACY 
unmatched by conventional spring-and- 
diaphragm or springless diaphragm motors. 


The combination of the Cylinder Conomotor 
with the unique single-seated split body 

gives industry, for the first time, a fully 
coordinated valve design. Conomotor Series LB 
Control Valves meet all of industry's 

rigorous requirements. 


WRITE FOR CATALOG LB-1. 


CONOFLOW CORPORATION 


FOREMOST MANUFACTURERS OF. FINAL CONTROL ‘ELEMENTS 
2100 ARCH STREET. PHILADELPHIA ee 
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CASTERS & WHEELS 


For 
SEVERE SERVICE 
 conditions 


in 
Chemical 


Processing 


SAVE at the 
point of sealing... 


Repacking time costs money! That's one reason why 
it pays to specify Durametallic self-lubricating, long-lasting 
packing for your specific sealing need. 


Write today for File No. DMCE ... it will be an important step toward securing 
the right packing for your particular equip t and sealing problem. 


Durametallic Products are pEngineered For The Job" 


DURAMETALLIC CORPORATION | 
KALAMAZOO 


Since 


Wheels 


S2 


ell Casters and 


Always 


j Specializing in the non-ferrous metals 
: in counts to 200 x 200 or 50 x 750 
and widths up to 48” in all commercial weaves 


SAVE FLOORS 
SAVE MONEY 


8 IN MESH WITH INDUSTRY 


a address your enquiries to Department 15 


THE C, 0. JELLIFF MFG. CORP. 
SOUTHPORT * CONNECTICUT USA 


DARNELL CORPORATION, LTD. 
DOWNEY (LOS ANGELES COUNTY) CALIFORNIA 
+60 WALKER STREET, NEW YORK 13, NEW YORK — 
NORTH CLINTON STREET, CHICAGO 6, 1LLINO!S 
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IN ENDURO 
EQUIPMENT 


This ENDURO Stainless Steel mixing tank blends 
cosmetics to creamy smoothness. To sell, this 
product must be light, frothy, delicate. Any trace 
of contaminants in the creams~—any foreign 
substance—could be sales suicide. Purity is para- 
mount. ENDURO protects it. 


ENDURO’s own special beauty is more than skin 
deep. ENDURO equipment is solid stainless steel 
all the way through. There’s no applied surface 
to chip, peel, or crack. It resists abrasion and 
denting. It resists rust and corrosion. It is easy 
to clean and to keep clean. Contaminants get 
no foothold. 


Thus, it’s easy to start each batch in shining clean 


ENDURO STAINLESS STE 


ENcinrertnc—fuly 1954 


equipment. And, ENDURO never contaminates me- 
tallically. Delicate cosmetics are safe and salable. 


What's more, ENDURO equipment has it own 
brand of built-in “youth.” it stays “young,” effi- 
cient, profitable to operate year after year. 


Eventually, we believe, you'll want all the special 
advantages that only stainless steel can give your 
process equipment. The time to start planning 
is now. Republic will help. Just write: 
REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 
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Match THAYER SCALES 


against your toughest 


bagging or batchweighing problems 


Speed : up to 12 bags per minute! 
Aeeunacy to within 1/10 pound! 


Whether batchweighing for formulations or bag- 
ging for shipment, you can speed filling and 
weighing operations — and get greater accuracy 
too — with a Thayer Fully-Automatic Net-Weigh- 
ing Scale. Dry chemicals, plastics, etc. in powder, 
granulated or pellet form are readily handled by 
a unique feeding system that closely controls 
amount and rate of flow. Any free-flowing or 
flooding material may be handled with accuracy 
and speed. The entire weighing and discharging 
operation is completely automatic. 

Thayer Net-Weighing Scales handle charges 
from 1 to 500 pounds. Exclusive shockproof lever- 
age system — without wear-vulnerable knife-edge 
pivots —- guarantees continued accuracy. Hopper 
and feeding system are stainless steel for maximum 
protection against corrosion and contamination. 

Thayer Gross-Weighing Scales are also available 
for filling directly into bags, drums and cartons. 
Checkweighing Problems? . . . write for information 
on Thayer Checkweight Scales which aufomatically indi- 
cate weight of filled container and then separate off- 
weight units from properly filled packeges! Types available 
for pomeges weighing from | to 200 pounds at rates up 
to 60 packages per minute. Latest Model 100S automati- 
cally checkweighs bags and cartons before they are closed! 


THAYER SCALE 


Where weight is worth money... 


PNEUMATIC 
UNLOADER 


FOR 


CENTRIFUGALS 


THAYER | 
FULLY AUTOMATIC 
net-weighing 
filling scale 

MODEL 600N 


detailed 


scription today! 


AND ENGINEERING CORPORATION 


491 EAST WATER STREET, ROCKLAND, MASS. 


it pays to be sure! 


The latest Fletcher development in its line of modern high-speed 
centrifugals is the use of pneumatic controls to greatly ease and 


simplify unloading operation. 


By this means the back-breaking 


and fatiguing hand cranking operation is eliminated, and the op- 
erator's efficiency is materially increased. The scraper is at all times 


under complete control. 


The air-operated unloader also simplifies the design of a fume 


hood for noxious gases. 


Write today for further information. 


FLETCHER WORKS 


235 GLENWOOD AVE PHILADELPHIA 40. PA. ESTABLISHED - 1850 


“NO OTHER 


MATERIAL 
LASTED 
3 MONTHS!” 


says EASTMAN KODAK 


_ «+. but bleach cells made of Boltaron 
_ 6200 remained completely unaf- 
| fected by corrosion after 3 years of 
| continuous use 


Bleach cell made of Boltoron 6200 to 
specifications of Eastman Kodak Com- 
pany, Rochester, N. Y., by Industrial 
Plastic Fabricators, Norwood, Mass. 


“We purchased Boltaron,” reports 
Eastman Kodak Company, “in an effort 
to find a superior material from which to 
construct bleach cells.’’ That was in 1951. 
Today with 50 of these bleach cells in 
operation, Eastman Kodak has this to 
of Boltaron 6200: ‘‘This material has 
solved our maintenance and replacement 
problem.” 

Boltaron 6200 is a rigid, unplasticized 
Polyvinyl Chloride, highly adaptable to 
complica shapes and available in 
pipe, rod, sheet and block forms. It has 
outstanding resistance to both strong and 
weak organic and inorganic acids, al- 
kalies, alcohol, salt water and sulphite. 

Experienced engineering facilities are 
available to help you decide where and 
how Boltaron can he used to halt corro- 
sion in your plant. Trained fabricators 
coast to coast and in Canada will work 
with you. Write Box 802 for further in- 
formation. 


H. N. HARTWELL & SON, INC. 
Industrial Piastics Division 
Park Square Building, Boston, Mass. 


NEED EXTRA SHOCK-RESISTANCE? 
Ask about high impact strength 
Boltaron 7200 Greenline. 
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MODEL DU 
PHOTOMULTIPLIER 


The Photomultiplier Attach- 
ment increases the sensitivity 
of the DU many times, mak- 
ing it invaluable for measur- 
ing low-intensity radiation 
such as emission of weakly 
emitting elements in flame 
photometry, and low levels 
of fluorescence. 


Beckman accessories to the Model DU 
Spectrophotometer increase the range, 
sensitivity, versatility and convenience of 
that universally accepted instrument. 
These accessories are built by the same 
people who build the basic instrument. 
You can employ them with every 
confidence, knowing that they will do the 
work for which they were designed. 


REFLECTANCE 
ACCESSORY 


The reflectance Accessory 
adapts the Model DU for 
precision measurements of 
diffuse reflectance in quanti- 
tative color analysis of 
opaque solids, powders, and 
liquids. 


more information about these and other Beckman accessories for the Model 
DU Spectrophotometer by writing for Data File 40-14 


4 


FLAME 
ATTACHMENT 


Measurement of flame emis- 
sions give precise qualitative 
and quantitative analysis of 
metallic elements in a frac- 
tion of the time required by 
other spectrochemical meth- 
ods. Modern Beckman Flame 
instruments detect 60 ele- 
ments, 30 of them to 1 ppm 
or better. 


THE ULTRAVIOLET ACCESSORY SET extends 
the DU’s range into the very useful ultraviolet 


region, making its total range 220 to 1000 my. 
THE FLUORESCENCE ACCESSORY SET makes 


possible extra-sensitive measurement of fluorescence, 


turbidity or light scattering power of a solution. THE 
50-CENTIMETER CELL permits flow or static measurements on 
dilute solutions or weakly absorbing samples. 

THE THERMOSPACER permits temperature control of samples 
from 0° to 100°C. THE BATTERY POWER REGULATOR 


provides the convenience of line operation. 


BECKMAN INSTRUMENTS, INC. 
FULLERTON 1, CALIFORNIA 


Other 
ollowing... 
Obtai 
vlain 
CuemicaL 1954 379 


PROBLEMS 


Shown above are five Peerless line 
separators on outlet lines 
$$ 
e 


from cooling tower effi- 
ciently extracting entrained 4) 
liquid. Performance Guaranteed. a 
Call Peerless to solve your en- 


°.0.80K 7193 * OALLAS, TEXAS * 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


Otxnon-8431 


your chemical contamination 
Dust, fumes, vapors, soluble 


gases, acid gases and odors 
are most effectively removed. 


Schneible Multi-Wash Collectors provide 
efficient removal of air-borne contamination 
and recovery of product through multiple 
washing action. 

The counterflow action allows air, gas or 
vapors to pass spirally upward through 
several stages at a velocity that impinges or 
condenses the contaminant against wetted 
surfaces, where they are flushed down and out 
the outlet cone in the liquid. The water or 
liquid enters the unit through a full-sized, 
non-clogging pipe opening so that heavy con- 
centrations of slurry may be recirculated. 

The intensive action of the air stream with 
the liquid curtains and spray patterns has 
proven very successful in the removal of 
soluble gases and acid gases. The liquid used 
varies ararena type of material to be 
collected. Complex odor. are removed by the 
addition of oxidizing agents in the recirculat- 
ing liquid. 


CLAUDE B. SCHNEIBLE CO. 
P. O. Box 81, North End Station 
Detrolt 2, Michigan 


Cable Address: CBSCO European Licensee: 
Elex S. A., Zurich, Switzerland 


WRITE FOR NEW BULLETIN, 
NO. 610 FOR FULL DETANS 


To produce more ammonia with- 
cut excessive expansion of exist- 
ing facilities. 


GIRDLER helped solve this prob- 
lem by developing two highly 
active catalysts, G-19 and G-3. 
Without sacrificing quality or en- 
larging the gas plant, the use of 
these two GIRDLER Catalysts on syn- 
thesis gas production resulted in: 


output 


Girdler specializes in solving 
catalyst problems. Its knowhow is 
at your service. 


FOR 


WRITE... 


“the 
GIRDLER 
Company, 


& DIVISION OF 
NATIONAL CYLINOER GAS COMPANY 


Gas Processes Division 
LOUISVILLE 1, KENTUCKY 
. NEW YORK * TULSA * SAN FRANCISCO 
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For 
SEE | 
RECOMMENDATIONS 
TOUR NEEDS 
trainment problem. » / 
= 
| 
can clean-up 
aa 
- 


We don’t know everything, BUT, if your plant 
or process problem includes evaporation, 
filtration or flaking, we stand ready to cooperate 
with your staff without obligation. 


We are equipped to work in your plant or 
laboratory, or run tests in our own facilities, 


where your engineers are always welcome 
to collaborate. 


A long tube re-circulating evaporator, 
quadruple effect, all stainless steel construction 
designed for recovery of press water. 


- 
. 
* 
GOSLIN BIRMINGHAM | 
MANUFACTURING CO., INC. 
BIRMIMGHAM - ALABAMA 
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SPRAYING SYSTEMS CO. 


SPRAY 
NOZZ LES 


exact performance 


for every need 
Choice of thousands of standard 
spray nozzles gives you exact 
spray pattern, capacity, impact 
and atomization. PROMPT . . 
often immediate delivery 
from stock. 


BE SURE TO WRITE FOR... . 
the most complete spray 

nozzle catalog ever printed 

. forty-eight pages of 

detailed information. Write 
for your free copy of 


Pe Catalog No. 24. 
SPRAYING SYSTEMS CO. 
3275 Randolph Street © Bellwood, Illinois 


¥° FOR GAUGING 
OF At KINDS 
© 100°, 
APPROVED By 
UNDERWRITERS: 
8 TORIES 


on ORING 
WORTH ST 
worTH MEASURING” 


WRITE FOR COMPLETE DETAILS 


LIQUIDOMETER. 


FLOOR SPACE AT 
PREMIUM? 
...USE A 


KANE VERTICAL 
BOILER PACKAGE 


... chances are that floor space is at 
a premium in your shop or plant... 
if so, you needn’t be robbed of this 
valuable space by a cumbersome, 
horizontal type boiler . . . not when 
a KANE vertical BOILER PACK- 
AGE will give you the same or prob- 
ably better results. 


The KANE BOILER PACKAGE in- 
cludes: the correctly sized Automatic 
Gas-Fired Boiler complete with gas 
burner and controls to maintain re- 
quired steam pressure; and = an 
M-K-O Automatic Boiler Feed system 
designed to return condensate and 
supply make-up water as required for 
highest operating efficiency. 


“Engineered Steam at its best, with 
over 50 years of experience at your 
disposal!” 


Full details in new 
KANE Bulletin, 


The M-K-0 
Automatie 
Boiler Feed 
returns con- 
densate and 
make- 
up water as 
needed to the 
KANE boiler. 


The KANE 


ovision of $.7. JOHNSON CO. 


CHURCH ROAD, BRIDGEPORT, PA. 
Sales Office: 
108-22 Queens Bivd., Forest Hills 75, N.Y. 
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sensitive pharmaceuticals and anti-bi- 
otics, low temperature fractionation and 
distillation of solutions, and distillation 
of flavor extracts and essences. In the 
Lo-Temp, high pressure ammonia gas is 
used as the heating medium, and low 
pressure ammonia is used to condense 
the vapors from the product. Advantages 
of this system are: 


1. 45° to 100° evaporation, and complete con- 

densate recovery. 

Operating costs 27%-55% less than steam 

evaporators. 

3. Stainless steel sanitary construction. 

Reduced overall plant electrical costs. 

$. Less cleaning cost, less time out of production 
for cleaning. 

6. No water or sewage disposal problems. 

7. Less space required for evaporator and 
auxiliary equipment. 

8. No product damage from backfiring of boosters 
—no boosters are used. 

9. No product damage from high evaporating 

temperatures. 

Lower overall capital investment in evaporator 

and auxiliary equipment. 

it. Simplified automatic operation, and one man 
control of evaporator and compressor. 


Available in packaged Laboratory Model; Pilot 

Models; and large capacity Commercial 

Models. For detailed information, write 
MOJONNIER BROS. CO. 

4601 West Ohio Street «+ Chicago 44, lilinois 


Mojormnicr 


LO-TEMP 
EVAPORATORS 


OTHER MOJONNIER PRODUCTS FOR THE 
CHEMICAL INDUSTRY INCLUDE ZONE-CONTROL 
VATS COLD-WALL TANKS ‘COMPACT 
COOLERS © VACUUM FILLERS © SPRAY DRYERS 

TUBULAR EVAPORATORS 


> 
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THIS PUMP HAS | 


It will guard your investment with its life. 
Outlasting ordinary pumps many times, NacLe 
Pumps are designed and constructed to withstand 
abusive service, such as pumping highly abrasive 
mixtures, corrosive liquids, hot solutions or 
heavy slurries. Horizontal and vertical shaft types 
in complete range of sizes. 


Type “SW-O” shown, is directly submerged in 
material to be pumped. Free of packing and 
bearing troubles. Rendering outstanding serv- 

ice in important processing plants, mines and 
Get the facts-—ask for Bulletin SWO. 


NAGLE PUMPS, INC. 


, 1235 CENTER AVE., CHICAGO HEIGHTS, ILL. 


mills. 


FOR ABRASIVE 


Service FOUNDRY « 


416 


383 


5 | 0 
| 
| vaporation © | 
VU \ 
| 
Mojonnier Lo-Temp Evaporator pro- 
vides evaporation as low as 45° F. and 
complete recovery of condensate. Pres- ‘ 
ent applications in the Chemical Process ee 
__ PUMPS AND CORROSIVE APPLICATIONS 
| OUNDRY 
J : 4 
‘top quality metallurgical control — “4 — 
expert workmanship throughout, from . 
office force to delivery, has made 
N ‘pame what it is teday! 
division ob AVONDALE MARINE WAYS, Inc. 
= 


Control Engineering 
330 West 42nd Street 


New York 36, New York 
+ 
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Conceived Over 10 Years Ago by McGraw-Hill Editors 
Research in the science of feed-back systems during 
World War II brought a new dimension to the art of 
instrumentation and control for business and industrial 
processes and machinery. 


Out of this development a new engineering art—the 
design and application of closed-loop control systems — 
has grown. It can provide a new level of productivity 
for American business and industry. 


Since 1944, McGraw-Hill has been conducting a series 
of market analyses to determine editorial scope, circu- 
lation and advertising potentials for a magazine serving 
this field. The most recent of these studies, conducted 
early in 1953, indicated a strong current need for such 
a magazine among design engineers and technically 
trained management men in a broad range of industries. 


Accordingly, in January, 1954, the first pilot issue of 
CONTROL ENGINEERING was published. Field surveys 
indicated an enthusiastic reception on the part of the 
men it was designed to serve. Many letters were also 
received praising its editorial scope and usefulness. 
Strong advertising support was voiced by leading man- 
ufacturers of instruments and control devices. 


How CONTROL ENGINEERING Will Serve You 


1, Every issue of CONTROL ENGINEERING will show you 
how instrumentation and automatic controls are being 
applied in your own and related industries. It will de- 
scribe new methods as they are developed. It will de- 
scribe them in terms you can use. 


2. CONTROL ENGINEERING will serve as a shop and lab- 
oratory manual filled with down-to-earth, practical data. 
It will aid you as a management man interested in in- 
creased production, improved quality and lower costs. 
It will aid you as an engineer interested in the methods 
and equipment required to attain these goals. 


An Editorial Staff of Recognized Ability Will Bring You Current 
Facts And Information On Instrumentation and Automatic Control 


CONTROL ENGINEERING’s Editorial Staff provides a 
unique pool of background expertness in all phases of 
modern control technology. At its command are the 
resources of McGraw-Hill’s national and international 
business-news-gathering facilities and technical serv- 
ices. 


System-Engineering 
Associate Editor William E. Vannah, a specialist in the 


Please enter my Charter Subscription to Control Engineering starting with Vol. 1, No. 1 in September, 1954 
at the low pre-publication price checked below. It is understood that | will be billed after | receive my first issue. 


were 2 years $4 


These rates are for U.S. and possessions only. Other rates on request. 


POSITION 


pee 3 years $5 


NAME 


HOME ADDRESS 


function of instrumentation in plant dynamics and 
contemporary instrument and system design, was asso- 
ciated for the past five years with the Research and 
Development Division of Foxboro Instrument Company. 


Mathematician-Editor 

George A. W. Boehm, formerly science editor of News- 
week, a mathematician and specialist in interpreting 
current technical developments, has been appointed 
Managing Editor of CONTROL ENGINEERING. 


Servo-Technology 

Associate Editor Byron K. Ledgerwood, formerly an 
editor of Product Engineering, specialized in reporting 
on servomechanisms in machine and system design. 


Process Control 

Business Editor Lloyd E. Slater, former Industry Man- 
ager at Minneapolis-Honeywell and Associate Editor 
of Food Engineering, specialized in development and 
application of automatic controls in processing. 


Computer-Engineering 

Assistant Editor Edward J. Kompass, formerly with 
The de Florez Company, Inc., is skilled in the design 
and development of digital computer technology. 


Consulting Editors 

Supplementing its working Staff, CONTROL ENGINEER- 
ING will draw upon the advice and experience of a 
Board of Consulting Editors comprised of four out- 
standing authorities in the field. 


Subjects Like These Will Be Covered Regularly 


—Analog Computers for Machine Control 
—Automatic Gaging and Weighing Controls 
—Automatic Selection and Transfer Methods 
—Electrical, Electronic and Mechanical Controls 
—Indexing and Recording Equipment 
—Instrumentation Inspection Equipment 
—Magnetic Tape Operating and Inspection Methods 
—Punch Card Operating Equipment 

—Servo Systems ... and many more 


Become A Charter Subscriber to Control Engineering Today 


Charter subscriptions to CONTROL ENGINEERING are 
limited to top management, production management, 
engineering management and to control, design and 
processing engineers in manufacturing, processing and 
allied industries. These subscriptions are available in 
advance of publication at the low price of $3 for 1 year, 
$4 for 2 years, or $5 for 3 years. Simply fill out and mail 
the coupon and we will send you a memo bill after you 
receive your first issue of CONTROL ENGINEERING. 


1 year $3 


COMPANY 


TYPE OF BUSINESS... 
(FORM MUST BE FILLED IN COMPLETELY TO INSURE PROMPT ENTRY OF YOUR SUBSCRIPTION) 
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Power 


SIMPLIFIED WITH 


The power-packed 
motor that internally 
gears its speed 


Don’T go to the expense of install- 
ing a gear box with extra coupling 
and guards to rig up slow speed for 
a motor. Install the U.S. Syncrogear 
motor and avoid extra contraptions. 
You'll simplify your power hookup, 
save space, eliminate hazards and 
give your driven machine the most 
efficient power. The U. S. Syncrogear 
motor was one of the first complete 
integral power units, introduced 23 


years ago. 
motor with solid 


[J x 5, shank pinion 
4 TO 10,000 R.P.M, 


mOTOR 1/4 TO 30 HP. 


Mail Coupon for 16-pg. Booklet 


% The only geared 


U. $. ELECTRICAL MOTORS Inc. cE 
Box 2058, Los Angeles 54, Calif. or Milford, Conn. 
Name 

Company 


REQUEST FOR SYNCROGEAR BOOKLET im 


Check Temperatures 

Instantly... 
Accurately 
| 
Cnor 1500 
PORTABLE PYROMETER 


Wherever are re- 


temperature readings 
avired—on the production line, in the 
laboratory or in the field—this sturdy 
precision instrument can bring you in- 
stant, accurate results. 


Here's Why 


It’s Fast ...in operation and quickly 
read. Precision movement designed 
to laboratory standards. Direct read- 
ing scale face is easily understood — 
no slide wires or conversion tables 
necessary. 


it’s Accurate . . . consistently to 
within % of one percent under almost 
all variable conditions. Sturdy, pro- 
tective case assures continued accu- 
racy in toughest portable service. Ten 
scale ranges available, from 0-400° 
to 0-3000°F. Equivalent Centigrade 
scales available at no extra cost. 


It's Portable . . . compact size, 62” 
x6"x3”, and light weight make this 
pyrometer highly portable and easy 
to use anywhere. Write today for 
complete details and prices. Illinois 
Testing Laboratories, Inc., Room 559, 
420 N. La Salle Street, Chicago 10, Ill. 


Send for Bulletin on 1500 Pyrometer. 


PRECISION INSTRU ENTS 
FOR EVERY INDUSTRY | 


FILTER CLOTH 


Type © Application © Life | 
Weight © Weave Porosity 
Resistance to Abrasion 


JUST ASK 


STANLEY 


No matter what your 
filtration problems . . . 
if FILTER CLOTH is 
concerned, we can give 
you worthwhile advice 
that will help you. 


GET THE 
RIGHT 
ANSWER 


Handling all types of 
cotton and synthetic 
filter cloths as we do, 
we can tell you THE 
BEST for your purpose 
. . and then supply it, 
in the correct material, 
weight and weave. Cut, 
punched, or sewed to 
required size. 


OVER 40 
DIFFERENT 
- WEAVES - 


Filter Twills and Chain Cloth 


“NYLON ORLON 
DYNEL POLYETHYLENE 


Rad 4 Resatant. 
To 


@ For consultation 
without obligation wire, 
write or phone STAN- 
LEY. 


WM. W. STANLEY CO. Inc. 
401 Broadway, New York 13, N.Y. 


ENGINEERING PHYSICS 
+5 of a Series 


Our facilities include a completely staffed 
Engineering Physics Section. We are able 
to translate some of the newer develop- 
ments in physics to assist in the solution 
of engineering problems. 


SHOCK and VIBRATION — including 
studies of these forces and methods of 
reduction and elimination. 


ULTRASONICS including engineering ap- 
plication to such diverse uses as cleaning, 
homogenizing, dispersing and sterilization. 


RADIOACTIVITY including tracer ele- 

ments in chemical engineering unit oper- 

ag and in sterilization, particularly 
s. 


WE WELCOME inquiries and the op- 
portunity to propose studies involving 
physics. 


POSTER D. SNELL 


29 WEST SST, NEW YORK 4-8800 
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| Mixing bowls made of Crucible stainless } 
steel by American Car and Foundry Com- 
pany, at its Milton, Pennsylvania plant. 


CRUCIBLE STAINLESS STEEL 


after long, hard wear... 


The fact is stainless steel improves with wear, for 
the more it is used the harder and smoother the 
surface becomes. And there is never any surface 
plating to wear on a stainless product, for stain- 
less steel is stainless all the way through. 


Yes, Rezistal® stainless is a natural for prod- 
» ucts that must take long hard service, or that 
must resist corrosion or wear, or stand up under 
J daily cleaning with strong detergents. Take, for 
example, the stainless mixing bowls shown. 
They'll give many years of trouble-free service. 
And their smooth, sanitary surface makes them 
especially suited to the processing of baked 
goods, candy, cosmetics or chemicals. 


Be sure you take advantage of all the money- 
and time-saving qualities of stainless steel. And 
be sure you specify Crucible stainless ... made 
by the country’s leading producer of special pur- 
pose steels. You'll get fast delivery of the grade 


, a Bw and size you need when you call Crucible. 
us 


| CR C LE| first name in special purpose steels 
O4 steelmaking STAINLESS STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL * REZISTAL STAINLESS * MAX-EL * ALLOY * SPECIAL PURPOSE STEELS 
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, more 
| productive 
capacity 


Get more production from your 
present processing equipment. 
Increase capacity by eliminating 
space-wasting foam with Dow 
Corning silicone defoamers. Here 
are some typical examples: 


v standard molasses processing 
increased from 18 to 24 tons! 


© yield on textile vat dyes doubled! 


+ in processing food, vacuum concen- 
tration capacity increased 60%! 


© proposed $2,000,000 expansion of 
processing plant made unnecessary 
by efficient foam control! 


Dow Corning Antifoam A Compound 
and Antifoam AF Emulsion are the most 
versatile and economical defoamers on 
the market. Effective at remarkably low 
concentrations, they pay for themselves 
time and again in more complete use of 
process equipment and shorter process- 
ing time, and in the elimination of waste 
ond fire hazards. Both defoamers are 
tasteless, odorless and physiologically 
hermless. 


For more efficient foam control . . ,: 


DOW CORNING 
-ANTHFORM 


a for 
FREE SAMPLE 


ANTIFOAM AF 
EMULSION 


Corning Corporation, Dept. CE-19 
Midland, Michigan 


Please send me data and a free sample of 
( Dow Corning Antifoam A 
| or (J Dow Corning Antifoam AF Emulsion 


2. 
On AYE 
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WORMS and SPIRALS 


Made from Mild or 
Stainless Steel, 
Brass, Aluminum, 
Monel, Inconel 


Prices on application 


JAMES EAGEN & SONS 
250 W. 8th St. 
Wyoming, Pa. 


Used by Leading 
Chemical Plants, 
Oil Refineries, 
and Processing 
Industries ... 


Sauereisen Cements offer 
complete resistance to both 
acids and alkalies, and 
temperatures up to 2000° 
F. Sauereisen makes special 
cements for use in the con- 
struction of towers, tanks, 
floors, sewers, drains, chim- 
neys, ‘etc. Write for latest 
catalog 


TRIAL ORDER 
FOR ACID AND 
ALKALI USERS 

Handy quart cons for 

making tests under your 


own conditions—5 dif- 
ferent cements for only 


$7.50 


Send sketches and blue 
prints to allow us to rec- 
ommend proper cement 
to use. 


Sauereisen Cements Co., Pittsburgh 15, Pa 


(sauer 
CRYSTALS © PASTES © SLUDGES © SLURRIES 
gentle handling low power 
high efficiency dust losses a! 
- 
| Field erectedounits up to 25,000 Ib. evaporation per hour, 
July 1954—CuemicaL ENGINEERING 


INDUSTRIAL 
STOICHIOMETRY 


Chemical Calculations of 
Manufacturing Processes 


SECOND EDITION—JUST OUT. Helps you develop 
skill in applying computation methods in the an- 
alysis of processing operations, 
and in the analysis and solu- 
tion of processing difficulties. 
Solves many problems in inor- 
ganic industries, By W. K. 


TRANSMISSION 


THIRD EDITION—JUST OUT. A 
reference manual for practicing 
engineers containing an authorita- 
tive and up-to-date treatment of 
all phases of heat transfer. Gives 


HEAT 


an extensive critical review of experimental data. 
Covers both steady and transient conduction, di- 
mensional analysis, flow of fluids, forced con- 
vection, condensing vapors, and applications to 
design. By Wm. H. McAdams, Prof. of Chem. Engr., 


MIT. 3rd Ed. 532 pp., illus., $8.50 


THE SULPHUR DATA BOOK 


JUST OUT. A practical reference book for engi- 
neers, chemists, and industrial personnel working 
in the sulphur field or using sulphur. Brings to- 
gether basic information heretofore widely scat- 
tered throughout the technical literature on the 
characteristics and processing of sulphur. Also in- 
cluded are sulphuric acid conversion tables. By 
the Technical Staff of the Freeport Sulphur Co. 
Edited by Wm N. Tuller, Supt. of Labs., La. Div., 


Freeport Sulphur Co. 160 pp., 19 illus., $5.00 


4 


THE ACTINIDE 
ELEMENTS 


JUST OUT. A comprehensive 
treatment of actinide ele- 
ments — their comparative 
hemistry, crystallography, 
oxidation-reduction behavior, 
and nuclear systematics. 
Provides detailed discus- 
sions of all the heaviest 
elements, from actinium to recently discovered 
trans-plutonium elements. Edited by G. T. Sea- 
borg, Prof. of Chem. and Dir. of Nuclear Chem. 
Research, Univ. of Calif.; and J. 3. Katz, Senior 
Chem., Argonne Nat. Lab. 870 pp., 153 illus., 147 
tables, $11.75 


10 DAYS’ FREE FREE 
EXAMINATION 


CATALOGUE 


Here’s help! New 
1954 McGraw-Hill 
catalogue describes 
nearly 2500 tech- 
nical, business, and 
general books. 


CO) Send Free Catalogue 


McGraw-Hill Book Co. 


pt. CE- 
330 W. 42nd St., NYC 36 
Send me book(s) checked 
below for 10 days’ exam- 
ination on approval, In 
10 days I will remit for 
book(s) I keep, plus few 


cents delivery, and return 
unwanted book(s) postpaid. 
you remit with this coupon; same return privilege. ) 


Lewis, Radasch & Lewis—Itnd. Stoichiometry 
$7.50 


(We pay delivery if 


© Tuller—Sulphur Data Book—$5.00 


( Seaborg & Katz—Actinide Elements—$11.75 
PRINT 


Company 


Position . 


| 
| 
| 
| 
| 
| 
© McAdams—Heat Transmission— $8.50 
| 
| 
| 
| 
| 
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WHERE TO BUY 


Featuring additional Equipment Materials, Supplies and 
Service for the Process Industries 


N EW uses are constantly being found 
for Gilsonite. You are invited to investi- 
gate the characteristics of this unique 
resin. 


BARBER 


REG. U. S. PAT. OFF. 
APRODUCT OF THE AMERICAN GILSONITE COMPANY 


AMERICAN GILSONITE COMPANY 
134 West Broadway, Salt Lake City 1, Utah 


an 
1145 East Jersey Street, Elizabeth 4, N. J. 


~~ 


TANKOMETER 


FOR MEASURING TANK a 
CONTENTS ANY DISTANCE AWAY 


INSTRUMENT CO. 


491 GETTY AVENUE, PATERSON, Nv. J. oes 


SURFACE CLEANING — Sond ond 
| Steel Grit Biosting in the large MW 
blastrooms or in the field. 


CORROSION 
CONTROL | 
SERVICES 


You'll Find Metalweld Services A 
Sound Investment, Not An Expense! 


4. SYNTHETIC RESIN COATINGS — 
Application of Vinyl, Epon, Baked 
Phenolic, Neoprene, Thiokol Coatings 

“in the MW Plant and in the field. 

, RR siding for lining tank cars. 
2. RUBBER LININGS — Rubber and 
F Koroseal Sheet Linings applied to 
tanks, pipe, process equipment, etc. 
3. METALLIZING — Sproyed Zine and 
Aluminum for Corrosion Protection. 
Metal Spraying to build up ports, 

i) rolls, shafts, journals, etc. 

4. MW PLASTICOTE LINING — 
_ Applied to hot water tank interiors 
eliminates rust— passes inspection. 


CONSULT BEFORE YOU SPECIFY 
Send Us Facts or Ask for Literature! 


PROTECTIVE COATINGS DIVISION 


_METALWELD, INC. 


Scotts Lane & Cresson Ave. 
Phila. 29, Pa « Victor 8-1810 


Make ita HABIT... 


to check this page— 
EACH ISSUE 


THIS WHERE TO BUY SECTION supple- 
ments other advertising in this issue 
with these cdditional announcements of 
products and services essential to effi- 
cient and economical operation in the 
process industries. 


FEED 
MATERIAL 
BY 
WEIGHT 


MERRICK FEEDOWEIGHT 


MERRICK SCALE MFG. CO. 
171 SUMMER ST., PASSAIC, N. J. 


CONSTRUCTION 


CHEMSTEEL company. inc 


se 


AOOMESS 


NAME........ 


COMPANY 


501 Chemstee! Bidg., Walnut St., Pit?sburgh 42, Pa 


Send dota on Engineering & Construction facilities for 
ACID-ALKAL!I-PROOF CONSTRUCTION 
of processing & storage tanks & flooring. 


eee 


ee 
‘ 
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fi 
wis, MIT; A. H. Radasch, Rig 
Cooper Union; and H. C. Lewis, iad 
Georgia Inst. of Tech. 2nd Ed. 
429 pp., 85 illus., $7.50 
| 
7 
4 
i| 
| 
te. | 
| eee 
cE-7 | 


PATENTS 
REPORTS 
TESTING 


OFESSIONAL 


PLANT DESIGNS 
INVESTIGATIONS 


SERVICES 


RESEARCH 
MANAGEMENT 
GENERAL CONSULTING TRANSLATIONS 

CHEMICAL AND BACTERIOLOGICAL ANALYSIS 


R. S. ARIES & ASSOCIATES 


Consultants to the Chemical Industries 
New Products and Processes 
New Product Development 
Design & Initial Operation of Complete Piants 
Process Analysis Market Research 


COMPLETE TECHNICAL & ECONOMIC SERVICES 
270 Park Ave. EL 5-1430 New York 17, N. Y. 


Consult 
these SPECIALISTS 


Let them save your time by bringing their 
broad experience in their specialty to 
bear on your problems. 


PEACOCK CORPORATION 
PROPANE GAS INSTALLATIONS 
and 
ANHYDROUS AMMONIA PLANTS 


Paul E. Peacock, Jr., Pres. 
Box 268 Westfield, N. J. Westfield 2-6258 


W. L. BADGER 
209 South State Street "Ann Arbor, Mich 
CONSULTING CHEMICAL BNGINBER 


Evaporation, erystallization, and Heat Transfer ; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations. 


KNOWLES ASSOCIATES 


Chemical—Metallurgical— Mechanical 
Engineers 


Consultation — Design 
Complete Plants Equipment 
Heavy Chemicals -— Ore Dressing 


1% Kector Street New York 6, New York 
Bowling Green 9-3456 


PILOT ENGINEERING COMPANY 


RESEARCH & DEVELOPMENT 
From idea through pilot plant 
DESIGN 
Process—-Equipment -Complete plants 
PRODUCTION 
Sunervision-——-Trouble shooting 
Improvements —By-product recovery 


P. ©. Box 1471 Baltimore 3, Md. HOpkins 7-9041 


J. PAUL BISHOP AND ASSOCIATES 
Food 
Consulting and Enginesis 
Chemical 
Specializing in: 

Designing, Estimating and Engineering of New 
and Modernizing of O)4 Food and Chemical Plant» 
and Processes. 

Internationally Known 
Write P. 0. Box 348 
Champaign Tilinois 


KOHN & PECHENICK 
Consulting Chemical Engineers 


Plants —- Process Equipment 
DESIGN 
Reports Trouble-Shooting 
262 Huron St. 


Appraisals 
Brooklyn 22, N. Y. 


PROCESS PLANTS ENGINEERING CO. 


Consultina & Contracting Engineers 
Process Engineering——-Mant & Equipment Design 
Equipment Procurement-—Erection Supervision 
Initial Plant Operation 
of 
Chemical & Process Plants 
363 Bloomfield Ave. MO 3-5824 Montclair, N. J. 


CARL DEMRICK 


Technical Translations 


Send for Cireular 
58 Bo. Broadway Yonkers, N. Y. 


THE KULJIAN CORPORATION 
Consultants @ Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


1260 N. Broad 8t. Phila. 21, Va. 
Offices Throughout the World 


CHARLES S. QUILLEN 


Consulting Chemical Engineer 


Process and Equipmert Design 
Water Supply —- Waste Disposal 


423 Wayne Avenue East Orange, N. J. 


ENGINEERING CORPORATION 
OF AMERICA 


Chemical & Petro-Chem Process Plan: 
Industrial Waste Treatment Project 
Air Pollution Abatement 
Special Mechanical & Process Equipment 


205 Grove Street Westfield, N. J. 
Westfield 2-7117 


CHAS. T. MAIN, INC. 
Engineers 


Industrial Plants 
Reports Design Supervision 


80 Federai Street Boston 10, Mass. 
S317 So. Tryon Street Charlotte, North Carolina 


SANDERSON & PORTER 


Engineers and 


Contractors 


New York . Chicago . San Francisco 


RICHARD F. ENNIS, JR. 


Consulting Chemical Engineer 


Engineering and Economic Studies 
Design —Development. 


Lineoin-Liberty Bidg Philadelphia 7, Pa 


C. L. MANTELL 


Consulting Chemical Engineer 


Process Research and Engineering 
Development 


457 Washington Street New York 13, N. Y. 


J. E. SIRRINE COMPANY 


Engineer 


Plant Design & Surveys covering Chemicals, Elec- 
trochemical and Metallurgical Production; Trade 
Waste Disposal; Water Supply & Treatment; 
Analyses & Reports 


Greenville - South Carolina 


EVANS 
RESEARCH AND DEVELOPMENT 
CORPORATION 


Organic and Inorganic Chemistry 
Processes—Products 


250 Kast 43rd 8 New York 17, N. ¥ 


JAMES P. O’DONNELL 
Engineers 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 
Design-Procurement-Construction Supervision 
Start-Up 
39 Broadway, New York 6 


MARCUS SITTENFIELD 


Consulting Chemical Engineer 
Plants - DESIGN - EQUIPMENT 
Economic - SURVEYS - Technical 

Process - DEVELOPMENT - Product 
Registered Professional Engineer 
1411 Walnut St, Philadelphia 2, Pa. 


HALE AND KULLGREN, INC. 
ond Plants for Rubber 
ineering Servi 
Installation; Contracting and Operation 
613 Talimadge Ave. Akron 16, Ohio 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 


Augusta, Ga Atlanta, Ga, Anniston, Ala. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 
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UNDISPLAYED RATE: 
$1.50 a line, minimum 3 lines. 
To figure on payment count 5 average 


words as a 
INDIVIDUAL SELLING 
advertis- 


POSITION WANTED 
OPPORTUNITY WANTED undisplayed 
in p sate is one-half of above rate, payable in 


PROPOSALS, $1.50 a line an insertion. 


Send NEW ADVERTISEMENTS to N. 


INFORMATION 
lay NUMBERS count as one line additional 
layed ads. 


in undisp 
Haye anil 10% if full payment is made 
for secutive insertions of 
isplayed ads (not incleding proposals). 
a IPMENT WANTED or FOR SALE ADVER- 
TISEMENTS acceptabie only in Displayed Style. 


Y. Office, 330 W. 42nd St., N. Y. 36, N. Y., 


for August issue closing July Ist. 


tract basis. Contract rotes on request. 
AN ADVERTISING INCH is measured 7/8 inch 
vertically on one column, 3 columas—30 laches 


—to @ page. 


DISTRICT MANAGERS 
$10,000 


or more first year 
NEW YORK—CHICAGO 
FOR MANUFACTURER OF 
a HEAVY PROCESS EQUIPMENT 


Major Duties. Management & or- 
ganization. Sales & Marketing. 
Background should consist of at 
least 2-5 years’ experience in the 
development and marketing of 
heavy process equipment to the 
chemical industry, preferably in 
the field of heat transfer appar- 
atus, distillation apparatus, evap- 
orators and spray dryers. To grad. 
chemical engineer under 35 the po- 
sition offers growth opportunity 
+ $7000 to $8500 solary + sub- 
stantial bonus + our fee. 


Send 2 resumes, in confidence to: 
JACK LEWIS 
ACCREDITED PERSONNEL SERVICE 


12 S. 12th St., Phila., Pa. 
Phone: Walnut 2-4460 


SOUTH AMERICAN 
POSITIONS 


MILL METALLURGIST for large copper 
concentrator, to work directly under Asst. 
Superintendent and be in full charge of all 
testing and research. 

SMELTER SUPERINTENDENT, gradu- 
ate Metallurgical or Chemical Engineer, 
with experience smelter operation and 
maintenance, Design or Construction 
would be valuable. 

Large Copper Company Chile, South 
America, 3-year contract. Transporta- 
tion both ways and salary while traveling 
paid by Company. Good opportunities, 
In reply give complete details 


P-2802, Chemical Engineering 
330 W. 42 St., New York 86, N. Y. 


"INDUSTRIAL MIXING EQUIPMENT 


phia; St. Louis; Kansas City; Boston; Indian 
Oklahoma. Write giving organization other lines, 
territory, ete. 
RW-2978, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, II. 


REPLIBS J): Address to nearest you 
NEW YORK: 333 W. 42nd St. (36) 
CHICAGO: 530 N. ichigan Gan. (11) 
SAN FRANCISCO: 68 Post St. (4) 


CHEMICAL ENGINEERS 


An active, confidential service! 
Interview at your convenience. 
Call, write or wire 
GLADYS HUNTING (Consultant) 
EMPLOYMENT COUNSEL, INC. 
7 W. Madison St. Chicago 2, Ill. 


IMPORTANT TEACHING POSITIONS 
OPEN IN ISRAEL 


Technion, Israel Institute of Technology, 
in Haifa, Israel, proposes to appoint: 


Professor of Sanitary Engineering; 
Professor of Mechanical Engineering, with 
cial qualifications in Applied Thermo- 
ynamics; 
special in Physical 
Chemistry 
Applicants should have first-rate professional 
academic qualifications, be willing to pe 
a themselves into the ee of the country and, in due 
course, to teach in Hebrew. 
Applications with full details should be sent in 
duplicate, for tr ission to Haifa, to the: 


AMERICAN TECHNION SOCIETY 
1000 Fifth Ave. New York 28, N. Y. 
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POSITIONS VACANT 


WANTED: GRADUATE Engineers, preferably 

chemical, for both Headquarters Consulting 
and Field Sales Work. For Sales, should have 
3 or more years successful record, For Consult- 
ing, young men preferred so that our business 
can be taught and they can advance, Write Box 
P-1744, Chemical Engine ering. 


CHEMICAL ENGINEER—Salesman wanted. 
We are in need of a man who, while he 
knows chemistry and chemical processing, does 
not want to be a chemist but who wishes to use 
his chemical background to advantage in sell!- 
ing and engineering heat process equipment to 
the chemical industry. He need not necessarily 
have a degree—experience and knowledge will 
be acceptable. Age requirements 22 to 28. For 
further information, write Box Number P-2988, 
Chemical Engineering. 
WANTED: GRADUATE engineer, preferably 
Chemical for consulting and fleld sales work. 
Three or more years sales experience desirable 
but not essential. Young man preferred who can 
advance in fast growing concern serving proc- 
ess industry. Territory in South and Southeast. 
P-2983, Chemical Engineering. 
CHEMIST (WOMAN) or chemical Education 
to assist President N.Y.C. Bio Chemical re- 
search organization office experience. Good Typ. 
ist, accurate in detail. Permanent position. Ex- 
cellent opportunity for advancement, Write 
complete details Box 826, 1474 Bway, N. Y. 


EMPLOYMENT ‘SERVICES 


SALARIED POSITIONS $5,000 to $35,000, We 

offer the original personal employment serv- 
ice (established 44 years), Procedure of highest 
ethical standards is individualized to your per- 
sonal requirements. Identity covered, present 
position protected. Ask for particulars, R. W 
Bixby, Inc., 653 Brisbane Bldg., Buffalo 3, N. Y. 
SALARIED PERSONNEL, $3,000-$25,000. This 

confidential service, established 1927, is 
geared to needs of high grade men who seek 
a change of connection under conditions assur- 
ing, if employed, full protection to present po- 
sition. Send name and address only for details. 
Personal consultation invited, Jira Thayer Jen- 
nings, Dept. P, 241 Orange S8t., New Haven, 
Conn. 


Wanted Advertising—page 398 


POSITIONS WANTED 


ORGANIC CHEMIST—AIl course work toward 
Ph.D. completed, Twelve years diversified ex- 
perience in organic synthesis, detergents, emul- 
sions, pharmaceuticals, textile and architec- 
tural products; desires responsible position in 
Metropoktan New York area. Age 34, married, 
family, Phi Lambda Upsilon, PW-2730, Chem- 
ical Engineering. 


BRITISH CHEMICAL 
plant experience in America. 
eum process design experience, P 

ical Engineering. 


Engineer, BSc, seeks 
8 years petrol- 
W.-2938, Chem. 


PYROLYTIC RESISTANCE films: Chemical en- 
gineer, experienced in the development and 
improvement of Boron-Carbon resistance filma, 
familiar with all operations used in the pro- 
duction of film resistors, desires position in de- 
velopment of same or similar processes, PW- 
2986, Chemical Engineering. 


CHIEF ENGINEER: Young P.E. 15 years top- 
flite experience management, chemicals, apray- 
drying, packaging, plant design. Ethical, can 
obsolesce trade secrets in highly competitive 
chemicaly & food. PW-3056, Chemical Engl- 
neering. 


SELLING « ‘OPPORTUNITY WANTED 


SALES ENGINBERING Organization with 

wide experience & contracts, wishes to rep- 
resent manufacturer of Heat Exchangers & Al- 
lied Chemical Process Equipment on an exclu- 
sive basis in the Met. New York North, N. 
and 8S. W. Conn, territory, RA-9161, "Chemicai 
Engineering. 


MANUFACTURERS’ REPRESENTATIVES 


Established corporation in Houston serving Olt 
Chemical and Paper Industries in Louisiana and 
Southern Texas, now handling process equipment 
and corrosion proof construction materials, desires 
related accounts. 
RA-2870, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, II. 


BUSINESS OPPORTUNITY 

he Owner of a well equipped Chemical and Baoc- 
teriological Laboratory located in a orow- 
ing industrial olty, whose industries he h: 
serving for twenty years is willing to coe a halt 
interest in his consulting and analytical business, 
Business has doubled in volume over the past two 

For particulars write to 

B0-2702, Chemical Engineering 

520 N. Michigan Ave., Chicago 11, Ill. 


years. 


CUSTOM REFINING 
FACILITIES ... 


AVAILABLE 
WANTED 


/ CHEMICAL & 
ENGINEERING CO., Inc. 


J. ‘UNionville 2-7360 


Sor 426. Union 
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. 
EMPLOYMENT + BUSINESS » OPPORTUNITIES . cquipMENT—USED or RESALE 
DISPLAYED RATE: 
| || 
| © Complete Distillation 
© Extractions © 
Drum Lots—Tonk Cars 
| | © All Types of Crude Mixtures 
© By-Products, Residves, 
Wastes 
omit Solvents 
| 
= 
. 


SEARCHLIGHT SECTION 


We specialize exclusively in rebuilding 
BLOWERS e FANS and EXHAUSTERS 


is the name you can depend on 


The largest stock in the world, of blowers, fans and exhausters. 
When in need of this type of equipment select from this specialist’ s 
line. 28 years of exclusive rebuilding eliminates all “chance” 
you make a MEYERBUILT purchase. GET COMPLETE 


ROTARY-POSITIVE BLOWERS 


Max. Mar. GA 
Ww) 
Rootse-Conn.,.. 22 AS 19 MAKE SIZE TYPE Inlet 
Sutorbilt aL Cal. 69 can 11 FH 65 73% 
Sutorbiit 4L Cal 132 9 AHS 61 
+ Roots-Conn.... 47 F 124 Gen. Blower 9 FC 57 
Sutorbilt Cal. 249 uffal 9 LLD 56 
% Roots-Conn 59 AF 205 American 7 HS 44 50% 
615 AF 360 Clarage. . 3% 42% 44 
Roots-Conn AF 650 Bayley. . I 40 41 
Sutorbilt. 14 x 36 XB 144 New York 39 ME 39 43 
5S Roota-Conn 8 x 20 RCR 5 New York 36 ME 36 39% 
Sutorbil 18%42 xB 5320 American 500 HS 30 32 
Roote-Conn.,.. 22 x 36 RCD 5500 Clarage 2% 29% 30% 
v Roota-Conn.... 33 AF 38 Sturtevant 6 Des, 3 27 27% 
RooteConn.... 44 AF 98 Buffal 4% LL 26 28 
— oo ay 2 Sirroceo 15 12 
Jonn ‘alo 2 
Roote-Conn 4x % RCR 3580 
Roots-Conn 16x24 RCD 2515 
é Roots-Conn. 10 x 18 RCD 805 
Sutorbilt. 3M Cal. 31 
Sutorbilt 4M Cal. 76 
oe Sutorbilt 5M Cal 115 
: Sutorbilt 6M 189 
Roote-Conn 10212 RCS 614 
te-~Conn AF 70 
Roota-Conn 76 AF 4 200 
% Sutorbilt. 4H Cal, 10 39 
orbilt.. 5H Cal. 10 66 
Roots-Conn 65 AF 10 115 
Sutorbilt 10 128 
Sutorbilt....... H 10 272 
teConn,... 10x10 ROR 10 616 
Roow-Conn.... 10x%7% RCD 10 440 
Sturtevant. Des. 3 49 26 
American 80 ELS 48 20% 
American 65 ELS 36% 23 
Sturtevant Des. 3 36 19 
ew York Gl 33 21% 
Buffalo... 45 MW 32 19% 
American 50 ELS 1 18% 
Gen. Blower 45 MX 27 1834 
? Ameri 
Fi TURBO BLOWERS Sturtevant 30 Des. 2 18 ll 
American 3 VRV 13 7 
MAKE SIZE HP Volume -oz. Americal 12 
Buffalo.......... 4E Buffalo. . 4% 11 
Buffalo... 4E yen. Blower... 20 MX 12 
Maxim Premix 5 4 Peerless wae ll Pw ll 6 
can 
1 a Buffalo. 6 3 
N. American 3 
~ N. American 3 34 
N. American..... 3 34 
merican 
General ........... 401 1 520 : i i i 
Power Engineering 40034 ss Save 30% to 50% on Air Moving Equipment 
American... 308A3}4 60 NIN GAS OIL BURNERS 
General Blower... 800 iso MPNEUMATIC CONVEYIN 
ner lower... 
N. American..... 308D13 3 850 " 
Robinson 30B 1% 415 
uffalo...... 6E 20 3300 
Mohr... . 507 7K 
Spencer... 8 1 
her... F10 1 300 | ully Guaranteed 
F15 1 300 
- 
We Feature Leading Makes | 
chpee. . . 
Buffalo. . . 3RE 7% 800 | Both New = Rebuilt | 
neer.. . q 
ell 54 2-1 1 100 
1001 1 110 | DELIVERY 
Spencer... 1007 7% 1000 1¢ & | 
Spencer... ...... 1005 5 600 | 


wae W. MEYER & SONS, INC 


8243 ELMWOOD AVE., SKOKIE, ILL. 


Chicago Telephone — KEystone 9-8260 


FOR SALE 


9 WORTHINGTON VACUUM PUMPS, 
Feathervalve, single cylinder, 25” dia. 
cylinder, 18” stroke. 

38 BUFFALO GEAR PUMPS, size 142" 
cap. 742 G.P.M. 

27 BUFFALO CO. TURBO eam, type 
LL, size 342” bore, conoidal fans. 

37 STORAGE TANKS, 7’ x 16’, 95 barrel, 
horizontal, 42" welded tank steel. 

9 VACUUM STILLS, 9’ x 30’ max. press. 
60-70 mm., hg. vacuum, max. temp. 
660°F., approx. wgt. 36,000 Ibs. 
1 SURGE TANK, 10° x 14’. 

3 BAROMETRIC CONDENSERS. 

1 HORIZONTAL TANK, 4’ x 9’. 

1 STEAM SEPARATOR. 

1 VACUUM VAPOR CONDENSER. 


Prices less than 25% of cost, condition 
mostly excellent. Located St. Louis Dis- 
trict. Material recently dismantled from 
oil refinery. Write for complete list. 


Catalogue Available 
M. E, FITERMAN CO. 
2031 Exchange Bldg. 
St. Louis, Missouri 

Garfield 2677 


THE PURDY COMPANY 


8754 Dodson Ave. 
Chicago, Illinois 
Bayport 1-2100 


Davis Engr. 195 sq. ft. INCONEL Heat 
Exchanger. 

Schutte & Koerting #4, 3 stage Hydro- 
Steam Vacuum Unit. 

Excellent diate shipment 
WOLF-PERRY MACHINERY CO. 

293 Frelinghuysen Ave., Newark, N. J 


DURICHLOR EXCHANGER—Used 


215’'—1'2" Durichlor pipe coil 
5 pass cooling water shell. 
2 pumps—-some pipe & fittings. 


LINE-X CO., INC. lola, Kansas 


EQUIPMENT 


LATEST TYPE METALLURGICAL 
AND CHEMICAL EQUIPMENT 


Excellent Condition 


Hardinge Conical Ball Mill 10’ x 48” 
Oliver All tron Rotary Vacuum Filters 
Buflovak Twin Drum Dryer 
Dorr Type A Thickeners 
Allis Chaimers Type 222 Gyratory Crusher 
Link Belt Screw & Belt Conveyors 
Norblo & Sly Dust Collectors 
Dorr, Morris, Worthington 

process pumps 
Research Corp. Electrostatic Precipatator 


—@©— 

The asove items include all auxiliary equip- 
ment with individual motor and control 220/440/ 
3/60. The equipment may be inspected on 
foundations. 


A 


Complete List with Specifications 
Available. 


THE VULCAN DETINNING CO. 


SEWAREN, NEW JERSEY 
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SPACE PREVENTS COMPLETE LISTING @ 


SEARCHLIGHT SECTION 


CAN SERVE YOU 
BETTER THAN EVER 


and save you time and money, too... 


NOTE THESE SAVINGS 


3—712 Sweetiand Filters, 48 bronze leaves, mone! covered, on 3” ¢.c. Hydraulic Hoist, 
M.D. Sluicing Device. 642 sq. ft. filtering area. Excellent condition. 


1—Read Standard horiz. dbl. ribbon Mixer, center disch., 8'x36’'x42", 2,0007, 480 gal., 


practically new. 


1—S. W. 5’x10’ stainless single Drum Dryer, 1007, M.D. 

1—#28 Devine Vacuum Shelf Dryer, 20-59’x78” Shelves, pump & condenser. 

1—Troy 6x14” high speed 3-roll mill, roller bearing M.D. late type. 
12—Sperry 18’'x18” Iron Filter Presses, 12 chambers. 

7—Pebbie Mills, 800 gal., 6’x8'; 235 gal., 5’x4’; 125 gal.; 50 gal.; 25 gal. 

4—Mikro Pulverizers, 4TH, 281. 1—6’6"x12’ Rotary Granulator or Dryer. 

3—3’x50’ Rotary D. H. Dryers or Coolers. 3—B & J Rotary Cutters, #2, #1. 


3—Mojonnier S/S Vac. Pans, 3’, 4’, 6’. 
3—Anco 4’x9 Chilling Rolls. 


ous Stainless 
XP Motors. 


Centrifuges, 30x40” and 21x23”. 
1—42"x120" Buflovac double drum 
Dryers; other smaller sizes. 


502-16, with 
rive, Ross gas or oil 
$207.10 exhausters, etc. Also 


1—Buflovak 5’x30’ Rota Vacuum 
Jacketed Dryer; Dust Collector, Con- 
denser, Pump and Motor. 

1—American Tool 42” suspended type 
Stainless Steel basket 
direct connected 40 HP AC M 

1—Bartiett & Snow Jacketed 
Tr. Kettle, 1800 Gal., 10’ dia.x 


1—Buflovok #67 Rapid Circulator, 
Triple Effect Evaporator, 610 sq.ft. 
each effect. 


tron 24x24 fra 

Filter Press, 24 cham coke. 

1—Shriver Aluminum, 36x36, plate & 
frame, 33 chambers. 

1—Baker Perkins 200 Gal. Jacketed 

Mixer, Sigma Blades. 
1—Horizontal Ribbon Blender, Stainiess 
Steel, 10007, jacketed. 


PROFIT BY THESE 


1—300 Gal. Stainless Steel Vacuum Pan. 

1—Sharples C-20 Super D-Hydrator. 

1—Oliver 6’x6’ Rotary Filter, acid proof. 

1—Baker Perkins size 1s ng dbi. 
sigma blades, 100 gal. Mixer. 


Mixer, 75 gal. 


NEW Condensers 3 Heat Exchangers 


Available for immediate Shipment. 

7'2V4" 


1—S50" sq. ft. xchanger, 0.D. 


sq. Water Cooler, 
admiralty tubes, 8’ long. 


Send for details & sien 


SELL US 


Your SURPLUS MACHINES 
—OR ENTIRE PLANTS 


VS) ok mp on 
FROM LARGE $10 


imperial an. sigma ‘blade, 
jac 


LET US: DO 
YOUR MAJOR 
REPAIR WORK 


A 24-Hour Round- 
the-Clock Service 


“Consolidated gives you the 
facilities of the country largest 
Rebuilding Shop for ASME-U69 
code work. We recondition 
thoroughly and promptly HEAVY 
PROCESSING EQUIPMENT. We 
also repair and build Pressure 
Vessels, Jacketed Kettles, Vulcan- 
izers meeting code requirements. 


TUBULAR 
EQUIPMENT 


We have on hand one of the larg- 
est stocks of tube sheets, cupro 
nickel, admiralty and aluminum 
tubes, plain and finned, enabling 
us to give you immediate service. 
Repairs may be done in our shops 
or our crews will visit your plant 
for retubing and repair of Heat 
Exchangers, Condensers and other 
types of tubulor equipment. 


METAL SPRAYING 


We are fully equipped to do metal 
spraying in a broad variety of 
metals at our plant or on your 
premises. 

Our 37 years of experience in re- 
building and furnishing a broad 
line of EQUIPMENT to the PROC- 
ESS INDUSTRIES is your best as- 
surance of satisfaction. No matter 
how urgent your requirements, we 
are ready to serve you. 

Phone, wire, write REPAIR DEPT. 
for prompt service. 


Tel: BArclay 7-060 
J 


Tel: 


154 Observer Hoboken, 


WIRE 


PHONE 


OR WRITE 
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SEARCHLIGHT SECTION 


Late Type Rebuilt Equipment Ub 
At Tremendous Savings 


Pfaudler King C9 S.S. Rotary Filler. 
Resina LC, Capem SF, Elgin Cappers. 
Burt and Kyler Wraparound Labelers. 

S. & S. GI and HG88 Duplex Auger Fillers. 


Stokes RBB, Colton 10-35 Rotary Tablet 
Machines. 


Colton 2, 3 RP Rotary Tablet Machines. 


#5 Single Punch Tablet Ma- 
chines. 


Triangle Elec-Tri-Pak G2C, A6CA Fillers. 


Filler 4-Head and Hope 6-Head Stainless 
Steel Piston Fillers. 


650 to 850 gal. Jacketed Mixing Tanks. 
Standard Knapp 429 Carton Sealers. 


Abbe 6’ x 8’ Jacketed Porcelain Lined 
Pebble Mills. 


Fitzpatrick S. S. D Comminuter, WJ 
Jacketed with Auto. Screw Feed. 


Mikro 4TH, 3W, ISH and Bantam Pul- 
verizers: Schultz O'Neill Mills. 


Day 35 to 75 gal. Steam Jacketed Im- 
perial Double Arm Mixers. 


Day 650 gal. Jumbo Steam Jacketed 
Mixer. 


Koven 2000 gal. Spiral Jacketed Mixer. 
B. P. 150 gal. Unidor S. J. D. A. Mixer. 


Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gal., with and without 
Jackets, Single, Double Arm Agitators. 


OVER 5,000 MACHINES IN STOCK—INSPECTION INVITED 


Complete Details and Quotations Available on Request 


UNION STANDARD EQUIPMENT CO. 


New York 12, N. Y. 


Rebuilt 
Mac hiner 


Baker Perkins, Day, Readco Heavy Duty, 
3 to 160 gals., Double Arm Jacketed 
Mixers with Sigma or Fish Tail Blades. 


Rotex, Robinson, Selectro, Tyler Hum-mer, 
Great Western Sifters. 


Day, Robinson, 15 to 10,000 Ibs., Dry 
Powder Mixers. 


Pony, World, Ermold, Pneumatic Labelers. 


Oliver, Sweetland #2, Sparkler, Sperry, 
Shriver, Alsop Filters. 


Pneumatic Scale Cartoning Line. 
Miller, Hayssen, Package Machinery, H-S 


Campbell, Transwrap, Oliver Wrappers, 
various models. 


318-322 Lafayette Street 


PLANT MACHY. OFFERS 


SHRIVER FILTER PRESSES 

All with heavily NICKEL PLATED No. 13 Plates and No. 14 Frames. 
1—24” square—38 plate 37 frame, simplex hydraulic closer 
2—24" square—40 plate 39 frame, simplex hydraulic closer 
1—24” square—39 plate 38 frame, gear pinion closer 
1—30” square—41 plate 40 frame, thrust block quick opening 
2—30” square—42 plate 41 frame, thrust block, quick opening 
1—30” square—43 plate 42 frame, simplex hydraulic closer 


JACKETED KETTLES W/AGITATORS 3—Struth- 
er Wells 1500 gal. working cap., many others in 
stock from 20 to 3000 gal, cap. 

LINED TANK dia. x high, 3000 

BALL MILL 1—7’ x 7’ Abbe Silex lined, complete 

th balls, motor and drive. 

noo MILL 1—Kennedy 4’ x 7’ 
tural steel foundation base. 

FILTERS 1~—-Oliver 8.8. 6’ x 3’, Dry Salt Type w/ 
accessories; 2—Oliver 5/4” dia, x 6’, 25% sub- 
mergence, w/all accessories; 1—-Oliver 
Filter, 8.8. 50% pres., 16” dia. x 36” high, 6 


leaves 
STOKES VACUUM DRYER |1--Brand New Model 
with vacuum pump and other ac- 


ROTARY CUTTER Ball & Jewell, all 
Stainiess Steel, Size 1% roller bearings, base, 30 


w/rods and struc- 


HP motor 


8.8. CONDENSER 1-—200 sa. 
8.8. BLENDER & DIGESTER 1—A. 0. Smith, 


8.8. REACTOR 1-—Koven, 24” dia. x 32”, U-69, 


full 150% test jacket, type 316. 
ft., 24” dia. x 92”, 


type 347, double cone, 10’ dia., 5’ long on 
straight, 5’ long cone each end, jacketed and in- 
sulated, plus device for steam, gas, or liquid in- 
jection direct into charge. Complete with all ac- 
cessories, 


8.8. COLUMNS 2--Type 347 14” 0.D, x 25 high, 


mfg. by Vulcan Copper & Supply Co, 


MAGNETIC SEPARATOR 1—Dings, type E.D.F. 


for continuous conveyor high production with 3 
cross belt separators. 


Ain COMPRESSOR 1-—-Chicago Pneumatic, 1000 


efm @ 1254, 2 stage horizontal, complete W/175 
HP synchronous motor, exciter, intercooler, after- 
cooler, receiver, panel board, etc. 


Large stock of new and used LIGHTNING MIXERS, agitators, drives, motors, reducers, 


transformers and 
WE BUY COMPLETE PLANTS 


thousands of other items. 


WE SELL COMPLETE PLANTS 


PLANT MACHINERY ION 


Edgemont & Tioga Sts. 


Phila. 34, Pa. 


Telephone No. NEbraska 4-1210 — 4-2449 


id iron basket vapor-tite 
AT an M 30” solid stee! basket. 7/2 HP motor 
Bird 40” steel, portorated, battery of two 


Enterprise type VM- 
Rietz RD: 12 with 20 HP motor, 3600 RPM motor 
* Rietz RD-18 with 75 HP, eee RPM motor 


Pre-Brei 
Rietz Pre-Breaker type 
* FILTER PRESSES 
6” x 6” 9 pits 10 frms cl del 
port. 23 cham br contact 
Spétry | with 25 rec plates 
Independent 24”, 18 cham, pit & frm 
hriver 24” x 24”, with 33 rec iron plates 
W& Shriver 24” x 24”, 24 chambers, pit & frm 
Sperry x 30”, 30 rec plates (6 avail) 
x 36”, 42 chambers, alum contact 
40” pité frm Filter, approx. 45 cham cl del 
PLEASE NOTE 
Space fimitations make it impossible to list all of 
the more 000 items we availablo—The yr 
* * 
your job 


= 
v 
3 


GOOD USED EQUIPMENT 


Y AND 
MENT COMP. 


514 Bryent Street © Sen Francisco 7, Calif, 


Turn. 18” Endless Belt, 3 Cross Belts, 
Head Motor Drive with Motor 
Unit Complete. Can be scen operating. 


MAGNETIC SEPARATOR FOR SALE 


wand-Whetherill. 100,000 
Generator. 


JOHNSON & NOSHLER, INC. 
Box 102, Lansdowne, P: 


8—HEAVY STEEL TANKS 6000 to 35,000 
GALS, ILL., TENN., 8.C., N.J., N.Y. Built for 
Pres. Ideal for sulphuric acid, gas, etc. 
Also 4—1,000,000 GAL. & 1—50,000 GAL. 


LESTAN CORP. 
ROSEMONT, PENNA. 


FOR SALE 


Stainless Steel Rotary Dryer 


LINK BELT COMPANY—5‘2” x 16’ long, No. 
with off euxiliery cquipment. “Rete 
Louvre type. 
FS-2739, Chemical Engineering 
330 W. 42nd St., New York 36, N. Y. 
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SEARCHLIGHT SECTION 


IT WILL PAY YOU TO 


INVESTIGATE OUR 


2—S. Ss. gal. 


JUST PURCHASED 
FOR LIQUIDATION 


LITHOPONE MFG. PLANT 
located in Delaware. 
1—Traylor Rotary Kiln 10'6” 
dia. x 112’ long 
1—Allis Chalmers 6” dia. x 16’ 
long steel lined continuous 
Ball Mill 
3—Patterson & 1l—Abbe 4’6” 
dia. x 12’ long continuous 
Pebble Mills 
1—Chambers Dry Pan Crusher 
or Intensive Mixer—10’ dia. 
3—Charlotte Colloid Mills, mod- 
el +50 
1—Bird Centrifuge 36”x50", Ser. 
LB-108 
1 uffle Furnaces 18” dia. x 
8’6” long rotary chrome nick- 
el alloy tubes 
1—30” Sperry C.I. Filter, 46 


chambers 

2—24” Sperry Recessed Plate 
Filters, 33 plates 

5—Trough Belt Conveyors, 30’ 
to 99° long 

3—Jeffrey Pan Conveyors, 75’ 
to 135’ long 

Thickeners D and 
15’ 

21—Steel Tanks up to 150,000 


gal. 

Tanks up to 100,000 
ga. 

Lot of Miscel. Items—Crushers, 
Bins, Pumps, Conveyor, etc. 


DRY HOUSE EQUIPMENT 
Built 1946-47—Never Used. 


LOUISVILLE ROTARY STEAM TUBE 
DRYER 6° x 40’ 

LOUISVILLE 8-ROLL DEWATERING 
PRESS, 36” 

LOUISVILLE ROTARY PADDLE 
SCREEN, 36” x 18° 

DRUM DRYER, 24” 


CONREY TRIPLE EFFECT EVAPORA- 
TOR, Herculoy construction 
Ist effect—Forced circulation—500 


sq. ft. 

2nd effect—Natural recirculation— 
700 sq. ft. 

3rd effect—Natural recirculation— 
700 sq. ft. 


dia. x 60” 


Autoclaves, 


2000+ pr., Ag. 


10—Distillation and Solvent Re- 


covery Columns—8” to 72” 
dia.—Aluminum, Copper, 
Steel, Stainless Steel 


1—Sharples 16P St. St. Centri- 
fuge 


1—A.T.&M. 48” Susp. Centrifu- 
gal, Perf., St. St., Fume Tight 


1—Bird 48” Susp. Centrifugal, 
Perf., T347 St. St. 


1—Tolhurst 26” Susp. Centrifu- 


LARGE 


1—Feinc Rot. Vac. Filter, string 
disch., encl. housing, 46” 
dia. x 6’, alum. 

1—Oliver Precoat Rot. Vac. Fil- 
ter, encl. housing, x 
rubber cov. 

6—Stokes & Kux Pellet Presses 

4—Mikro Pulv.—S.S. and steel 

1—B-P +14 JEM Univ. Jktd. 
Mixer, Vac. Cov. 50 HP, 50 
gal. work. cap. 

1—W &P 100 gal. Sigma Blade 
Jktd. Mixer 

1—Day 10 gal. St. St. Sigma 
Blade Jktd. Mixer 

1—Pebble Mill 6’D x 8’L 


gal, Imperf., Steel, bot. disch. 


1—Stokes 3’ dia. x 15’ L Jack- 
eted Rotary Vacuum Dryer 


4—Atm. Double Drum Dryers, 
22” x 38” 


20—Alum. Tanks—500 to 4000 


gal. 

30—Welded Steel Tanks — 4300 
to 15,000 gal. 

— Drives 3 HP to 40 


| 


H. Q. FOR STAINLESS 
STEEL EQUIPMENT 


USED EQUIPMENT IN STOCK—50 S.S. Storage Tanks from 
15 gal. to 8000 gal. sizes. 15 S.S. Pressure or Vacuum Tanks 
from 9 gal. to 260 gal. sizes. 20 S.S. Shell & Tube and coil 
type Condensers and Heat Exchangers from 14 to 700 sq, ft., 
50 S.S. Jktd. open top Kettles from 35 gal. to 500 gal. 4 S.S. 
Jktd. agit. closed Reaction Kettles, 100, 450, 550 gal. 


CONVERTING OR CHANGING EXISTING EQUIPMENT— 
(Your own equipment or our stock)—-Can be done in our own 
shops utilizing good used or surplus new materials. 


FABRICATION—(IN OUR OWN SHOP) — Heliarc welding. 
Water-quenched stabilized welds. Large stock of type 304 and 
type 316 sheets and prefabricated tank sections and heads 
carried in stock assuring quick delivery of tanks. 


Main Office 
1413 N. 6th St. 
Phila. 22, Pa. 


Phone 
STevenson 4-7210 
Cable—PERI 


Chicago Office 
617 Davis Street 
Evanston, lil. 
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SEARCHLIGHT SECTION 


QUICK DELIVERY ON GUARANTEED EQUIPMENT FOR SALE 


KILNS Buchanan 5” x 12” Jaw mitt. Tolhurst 48” Centrifugal, perf. basket— 
& Pulverizers 3 to 50 H. suspended basket—con'tous type. 
brick lined. complete. B & P 100 gal. w.c. Mixers. 
Vas. {—Robinson Lab. B&P Mixers 2% gal, New. 
Electric Dryers Tr ray & 12 B&P 50 gal. w.c. double arm mixer. 
& Steam Tube. ier Mill. Sparkler $/S Filter—33D17. 
New a — Patterson 5x6 Jacketed steel ball mill. 
UGES Balt Cutter. Patterson 4x5 Burhstone Pebble Mills. 


Discharge. 
& 9 eals. Buflovak Double Drum Dryer—32”x100" 
arpies Centrifuges #5A Stal iso #6. Churns. lete. 
Laval & 301. Pony Mixers. Mikro 2TH Pulverizer. 
1—Vailez 41 Stainless Covered Century 2 HP. ort. Mixer Mikro 3TH Pulverizer. 
Shriver 30” T 12” to 36” P & F Recessed Filter Presses. 
In Stock At All Times: New & Used 
to 30002. Kettles 242 to 1000 gal. S/S or plain 
Agitators 4 to 2 H.P. steel. 
“MISC. & SPECIAL Additional Mixers in stock—Ribbon & 
#290. dla. Preterm Machina, Saws, Metre, fo 5 ton 


al. Post or x 
73 HP Contritus al Pump, 250 Pst. We have a complete inventory of Chemical Process- 
atic Scale Automatic Capper 
lor Powder Pi, a Send Us Your Inquiries 


um 
Pebbie Plastic ubber lenders. 347 So. Ashiand Chi 8, ul 
io” Plastic & Rubber Hydr. Presses, Extruders & In- 
jection Moulding Equi ment. PHONE: CHesapecke 3-5300 
Serew Co 


ond #00 nveyors, levators. 
#0000 Raymond Mills. Revetving Pans, Boilers—Gaz, Oil & Coal. 
NEW TANKS, STAINLESS & CARBON STEEL, BUILT TO YOUR SPECIFICATIONS 
WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS seaeens PROCESS EQUIPMENT 
PARTIAL LISTING, WRITE FOR BULLETINS 
5. S. Steam kettles up te 1000 gal. 


STEIN EQUIPMENT COMPANY 


107 - 8th St., Breoklyn 15, N. Y. Sterling 8-1944 Cable Machequip 


Laughiin Continuous 


FIRST MACHINERY CORP. NOW READY WITH | | svete: 
BIGGEST AND BEST STOCK EVER 3 
GOOD CHEMICAL EQUIPMENT 


Fill in, CLIP and \ 1081-58 357 STREET 
MAIL HICAGO 9, ILLINOIS 


for sale, 40,000 Gal. 
RUBBER LINED 
STORAGE TANKS 


... like new .. . available at % of origi- 
nal cost... can be used for storage, code 
or vocuum vessels, gas absorbers or extrac- 
tors or storage of edible liquids as scrub- 
bers or deaerators. 

x 56’. . . built for vacuum pres- 
sure... Minimum thickness ... 2” Shell 
and head, 60 Ibs. P.S.1. Working pressure 
... bursting pressure 330 Ibs. 3/16” natu- 


209-289 TENTH ST. BROOKLYN 15, N.Y. | | STEEL 
FRED R. FIRSTENBERG, President Phone: STerling 8-4672 @a-9231 
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‘ 
12300 gal. vert. agit. Jack. Steel Kettle. ly 
450 closed, agit. Kettle, Motor driven. 
B—Jacketed Kettles 50 to 2500 gals. 
gal. Lead-Lined Kettie. 
2—Ptaudier 500 gal. vert. Glass Lined Tanks. 
Now Stainless Steet Tanks 50 to 10,000 gals. 
50—Stainiess Alum.. Copper. Giass & Lead Lined ‘a 
bbe 24 
#1 Ray 
1, 100" tong 
ee oe Auitomatio Large Tube, Crimper & Closer 
8. 8. Tanks 50 to 10,000 gal. agitation avail. | 
. Bollers 2 h.p. to 1000 h.p. Oil or Gas Fired 
ae [ Mikro Pulverizer 4-TH with extra soreens | 
Pgh | Lehman 5-roll Mill 12” x 36” water cooled | 
Tothurst 48” 
iter | 
84 tray dryer, and 5, 40 trays 
hid Miners 174 to 
& rotary 
CALL, WIRE, | 
4 ware | 
YArds 7- 
15, 4 sell of 


ALWAYS 


TIME 
for Re-Nu-Bilt Equipment by BRILL 


Dryers—Kilns Pulverizers—Crushers 
3—Reeves 7’x170', 7’x120', 5¢" shell. 1—Devine 5°x10° steel, jacketed Ball Mill. 
1—Vulean 8’x125", 3%" she LIQUIDATION 4—Abbe 6'x10’ porcelain lined, jacketed, 
2—Allis Chalmers 9’x80', 54” shell. : Pebble Mills. 
1—Link Belt 7‘x45’, shell. T P hemical Pl —Raymond 3 and 5 Mills. 
1—F. L, Smidth 4’x30’, %” shell. exas Petrochemica ant 4—Hardinge Mills 4Y'x16", 5'x22", 
1—Allis Chalmers 6’x35’ Rota’ er. x22”, 
1—Ru gles | Cole 5’x30’ Rotary yon 1—Bauer 36° Attrition Mill 2-50 HP motors. 
Belt Complete Oxygen Plant designed S—Abbe 3'x4’, Pebble Mills. 
Tube Dryers ease’ by Stacey-Dresser rated at 175 8” 8.8. 
4—Devine Vacuum Shei Dryers with 20, 14, tons per day 99.5% pure oxygen. 3—Raymond, Gayco Separators 
ee gee hy i “Rotary Vacuum Practically new, priced at a frac #181 and Bantam 
ers 30x68’, 3’x15‘, 5’x30’. tion of original cost. 
— double, drum 42x90", Screens 
1—Devine Vacuum Drum Dryer 316 85. 1—Patierton single deck 40"x84" S.S. 
2—Buflovak 6’ dia. Crystallisers. Tenens 1—#42 Rotex double 40x94". 
Contact us for your fabricating work ways, OD. 
from single items to complete plants. ; LD. x 8.8. 35 trays, 
We specialize in construction of all 4101 San Jacinto St. 
types of Tanks, Kettles, Reactors, 1—S’ O.D. x 616” steel, 15 trays, 55#. 
Condensers, Evaporators, Stills, etc., x yee" were, HOUSTON 4, TEXAS 
in all metals in accordance with x stool, ays, 
ASME and API Codes. We also can Tel. Justin 6032 
Srebuild your present equipment. O.D. x 75’ steel, 45 trays, 
1—2’ LD. x 73° 8S. 50 trays, 707%. 
Y ummer 4’x15’, 4’x10’, 4’ 
1—Oliver Rotary-Vac Filter 316 8.8. > deck with V-16 Vibrators. 
2—Oliver Monel 8x10" Rotary-Vacs. 400 stainless steel 78% | ‘Baker ahd 
2—Eimco 4'x5’ Rotary-Vac complete 3— 150 sq. ft. stainless steel 850% PSIG. | , sigma Blades, jackeled. 
with pumpe, drives, piping. 1— 100 sq. ft. stainless steel 70% PSIG. . ~ od 
8—Oliver Rotary Vacuum 11’ sq. ft. stainless steel 100% PSIG. | |—Baker Perkine 35 gal. 8.8. jacketed. 
14’, 8x12, 8x10", 1— $0 sq, ft. stainless steel! 100% PSIG. 
2—Sweetland #12 with 72 and 36 leaves. 31 sq. ft. stainless steel 1004 PS 6—Rodgers 400 to 3000 powder. 
1—Niagara #110-20 with 12 8S. leaves. sbraieod 100 to 1350 sq. ft. 4—Simpson intensive rs #0 and #00. 
1—Sparkler #33-8-17 steel filter. &—New Agitators to 5 HP. 
3—Valles 00's og. ft. Re Rotary Ps Pressure. 4—Day, Ross 8 and 50 gal. Pony. 
river 
4—Shriver 220" PSF 20 ghambers Other Items Kettles—Stills-—Cond Tanks 
ry hambers. | 1—Union Boiler 300 HP, 225# W.P. 1—Pfaudlar Reactor gigss lined 300 gal. 
10 Bhrivn Aluminum 30” and 24” P&P. 5—Clark Air Compressors, gas driven, 6—Buflovak, Zaremba and Kilby Braperaters 
Skeletons Model RA8, 800 BPH, 2 and 4 stage. 300 to 14,000 sq. 
4”, 18”. 2—Oliver 8’x10’ Monel, Rot. Vac. Filters. 9—Heat Ss. 50 to 1000 sq. ft. 
2—#12 Sweetland Filters 36 leaves. 5—Buflovak Condensers 20 to 90 sq 
Centrifugals 2—10,000 gal. steel welded Pressure 2—Groen 125 gal. bg jcktd., agitated Kettles. 
Tanks 175# PSIG. 1—2800 gal, 3 aie 8 with coils 
1—Bird 48’ Suspended Monel. 10—6’x30° Storage 3—2300 and 1400 luminum T 
1—Bird 40” Suspended 347 8.58. Tanks 75# p — lined Storage Tanks 6000 and 8000 
2—Bird 40” Suspended, rubber covered. 4—IR 24” Centrifugal 1 Pumps 8000 GPM a 
1—AT&M 36” center slung, rubber covered, ine operat ‘= -¥ 325 sq. ft. long tube, Monel Evap- 
1—Filet 30” steel. 1—Union oe 4 stage Centrifugal Pump orator. New. 
olhurst center s stee 90—Cen gal Pumps 
1—Bird 36x50” solid bowl. stati steel and siainless steel. Miscellaneous 
4—Bird 36"x50", solid bowl, 3—I1.R. Propane Compressors steam 7—Stokes Vacuum Pumps 10 to 100 CFM. 
continuo driven 5410# per hr. 10—Stokes DD2, D82, . D3, B2 Tablet 
Nosljector DH-2, 304 8.S. 15 HP 2—Clark Bros. gas 4100 SCFM Machines. 
motor. model MA4 150 B 10—Nash Pumps T5812, 788, H7, L3, MDS571, 
2—Sharples C-27, C-20 Stainless Steel Super- 3—High Pressure Furnaces Natural #4, #2. : 
D-Hydrators fired, 242 to 15 mill’on BTU pas ne 2—Cumberland #0 Rotary Cutters. 
2—Sharples #16P Monel and 8S Super Cen- 4—Olivite, Duriron rubber and stainloss 


steel Centrifugal Pumps 1” to 6”. 


trifuges. 
EQUIPMENT COMPANY 
2401 THIRD AVENUE, NEW YORK'S1, N. Y. 
Telephone: CYpress 2-5703 Cable: Bristen, N. Y. 
Write, wire or phone us for information Send us your surplus equipment tists today. 
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Cabinet, Test: Salt Fos and Humidity. 


if 


We Are Moving 


MUST REDUCE PRESENT WAREHOUSE STOCK. 
WRITE FOR SPECIFICATIONS AND MONEY 
SAVING QUOTATIONS TO YOU. 


. 


Mill, Gereen: Raymond 16°, 74% hp. 

Mills, Celioid: Premier 3 hp and 7 hp. 

Mil, Colleid: Eppenbach model E, he. 

Mill, Attrition: Spreut-Waldron 20’, 15 ho. 

Mill, Jar: Abbe #5, 36 gallon. 

Mill, Pebble: Abbe 25 galion. 

Mixer: Simpson Intensive 36”, stain. steel. 

Mixers: double arm, up to 100 gal. cap. 

Mixers: single arm, up to 106 gal. cap. 

Mixers, ribbon: 600 tb. jacketed. 

Mixer, ribbon: 800 tb., stain. steel. 

Mixers, Peony: 8, 20, 40 gal. cap. 

Mixers, Portable: /% hp te 5 he. 

Press: Davenport #3A brenze retary. 

Presses, Hydraulic: 15 and 50 ten. 

Presses, Tablet: Colton and Stokes. 

Pulverizers; Mikro 2DH 10 hp., 2TH 15 hp. 

Pumps: Centrifugal, rotary and gear. 

Pumps, Vacuum: 6 CFM. te 115 CFM. 

Pumps, Vacuum: Nash Hytor H-4 and AL-6. 

Purifier, Oil: De Laval model 600, 2 hp. 

Reactor: tron, 200 gal., jacketed. 

Seales: Printweigh 500, 1000 and 2000 Ib., dial, 
hopper, batch type. 

Screens: Roball 20x48", Rotex 40x84". 

Tanks: Stainless steel, new and used. 


Mitte, Hammer: 3 hp. Prater, 7, hp. JayBee. 


REBUILDERS FOR 30 YEARS 
(Address after August Ist: 624 West Superior St.) 


WE BUY + WE SELL 


Single Items 
“IT PAYS — TO TRADE — WITH LOEB” 


Complete Piants 
Phone BRunewick 86-8326 


LOEB 


EQUIPMENT SUPPLY CO. 


1927 WEST NORTH AVE CHICAGO 22 


YOU ARE INVITED 
VISIT OUR NEW QUARTERS 


75 gal. SS Reactor, U69 Vessel 
316 S$ Extractor, 10 HP 
unit 


'Y651, 36’x40'x60" 
Mill, U3, w/15 HP mtr. 
SS Jktd. Vac. Mixer, 5 arms 


WANTED 


PROCESS 
EQUIPMENT 


CENTRIFUGES—-40” Steel & (2). 
Sharples poe #DH2, SS 
Bird 40” Susp., perf. basket, SS 347, 
25/6.2 HP. 
otary, Vac.—30”x8’, 5’x30’, 


Steam Tube—6’x35’, Louisville. 
KILNS—3’x25’, 4'x30’, 5’x30’, 5’x67’, 
7’x45’, 7'x60’, 7’x120’, 7’x160’, 
8’x125’, 9’x80’. 
EVAPORATOR—Vulcan, 350 sq. ft. long 
tube, Monel, tubes and tube sheets, 
steel shell, Entrainment Separator. 
en 30”, 4 cage 
Raymond, 5 roll, 50” hice ‘side. 
Raymond, 3 roll, 42” high side. 
Raymond #1 Automatic. 
Williams 28x24” heavy duty. 
Abbe, 6’x8’ Ball, style GPH. 
REACTORS—3000 gal. SS jktd. & coiled; 
980 gal. steel jktd. & agit.; 300 gal. 
SS jktd. & agit. 


STAINLESS STEEL MIXER 


300 gal. Baker Perkins, 18-DIM, 
double arm, 30 HP Motor & 
Starter. 


LIQUIDATION AT 


SUNRAY OIL CO. 
EARLSBORO, OKLA. 


HEAT EXCHANGERS—Tulsa, 16 to 1530 
sq. ft., brass and steel tubes. 
TOWERS-_.20” to 84”, 16’ to 45’ Steel. 
PRESSURE TANKS—6400 to 25000 gal. 
to 8”x6” Centrifugal, 
3”x2"x3” to 10”x6"x12” Steam. 
STORAGE TANKS—100 to 8800 gal. 
MISCELLANEOUS — Boilers, Compressor, 
Generator Sets, Instruments, Buildings. 


HEAT & POWER CO., Inc. 
70 Pine St. New York 5, N. Y. 


Machinery and Equipment 
Merchants 


WANTED 


Kastan 
Pulverizers, Presses, S/S 
Tankage. 
P, O. BOX 1351 
Church St. Sta. New York 8, N. Y. 


NEW—Steel & SS Mixers, Kettles & Tenks 
Fabricated to Your Specifications. 
Engineering Advice Available. 


We Buy Complete Piants Or Single Units 
For Better Buys & Service 
You Cen Benk On 


quipment 
learing 
la Bouse, inc. 


~4461 
$0 
- 9264 


Corner of 
33rd ST. & 3rd AVE. 


WANTED 


2-40 GALLON PONY MIXERS 
Write defails, condition and price. 


W-3006, Chemical Engineering 
330 W. 42 St.. New York 86, N. Y. 


(tt ST. 


B'KLYN 32, N.Y. 


WANTED—CHEMICALS 
Dyes—Colors~P 


Olls= Ww. 


CHEMICAL SERVICE CORP. 
80-04 Beaver St. New York 5, N. Y. 


STORAGE TANKS 


Shipment— 


88 LINED TANKS — USED — 30600 
capacity. by) - construction — 
ully insulated. ipped with man- 
hea Suitable nea mil , food products, 
lily white chemicals, solvents and fine 

lacquers. 


VARNISH TANKS — USED 54” diameter 
x 14’6” high (or long) \” Steel — Weld- 
ed construction — 1700 gallons. 


MISC US TANKS—Various sizes 
and types. 


ERMAN-HOWELL DIVISION 


LURIA STEEL & TRADING 
CORP. 
332 South Michigan Ave. 
Chiage 4, Ill. 
Telephone: Wabash 2-0250 


398 


July 1954—Cuemicat ENGINEERING 


Contrifugal: Fleteher 20” perf. basket. 
Contrifugel: Fleteher 17” stain. steol. 
Contrifugal: Book 17” perf, monel basket. 
Contrifugal: Fieteher 18” perf. copper. 
Clarifier: De Laval model 64-651, hp. 
Compressor: Nash Hyter 25 hp. 
Stokes 43 eq. ft. 
1, opening, | hp. 
#1. 
Jewell Ne. 1%. 
Devine 24x48", 316 ot. st. 
be: 14” x 72", ot. 
Vibrefiew model F-22. 1 
parker, Lomax. 
minum 1% P&F 18 chamber. 
27 chamber wood P&F. f 
frame, 7” te 24”. 
Heat Exchanger: Karbate 16 ft. 
Heater, Tubular: 65 sq. ft. stain. steol. 
Keottios: 50 gal. ot. steol, jktd., agtd. 
Kettios: Aluminum, stain. stect, steel. 
Mille, Day x 12", 16 x 40”. 
Mi, Hammer: Williams BX, 40 hp. 
HAnover 2-4890 
$$ 2000 Ribbon Blender 
Koch 
Pre 
Buftovek #12 Vec. Shelf 40°'x42" 
Mikro Pulverizer, Bontam ff 2-3 & 4 
Oliver Rotary Vac. Filter, 3’x2', complete 
Bird 40° Rubber covered Centrifugal 40 HP 
Hersey SS Rotary Dryer, 4'x30', complete unit 
| 
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LIQUIDATION 


BRAN VITAMIN AND ALCOHOL RECOVERY EQUIPMENT OF NOPCO CHEMICAL COMPANY, 
CEDARTOWN, GA. 


All Equipment Still Installed Under Power in Original Location. Can Be Inspected on the Premises. 


A FEW HIGHLIGHTS OF THE EQUIPMENT : s 
1—Copper 750 gal. per hr. 2~5'x 8’ stainless steel tanks. | S0mMe Oulstanding stock items— 
3—Colton 5% tablet presses, variable 


fractionating column and 5—Louisville 4-roll de-watering 

still. presses. speed drive and 5 HP motors. 
1—Triple effect evaporator, 12—Acme and Elliot heat ex- 1--Roball 40" x 84” stainless steel sift- 

154 sq. ft. each effect. changers and condensers 1 --anaeaearentiiiies steel 304 evap- 
3—1064 sq. ft. condensers. from 50 to 1500 sq. ft. orator, jacketed and coiled. 
7—18” & 24” iron filter presses. 1—54” x 12’ still pot. 4 8—Pfaudler glass lined jacketed & 
3—Bird 40” bottom discharge 1—Copper column 30” x 14’. agitated reactors. 50 ta 500 gals. 

centrifuges—40/20 H.P. 3—New 12” screw conveyors 96" and 

drier with 4” x 2” tubes. A large quantity of Pumps, Mo- blade mixer. 
tors, Instruments, Tanks, 


3—Nash vac pumps. TS-8, 2—7500# powder blenders, galvan- 
MD 673. agitators, etc. ized construction. 


10—New all stainless steel Kingsford 2” 
SEND FOR COMPLETE BULLETIN H]J-654 


e SCP pumps, capacity 300 GPM 
Call us at our new telephone number—WOrth 6.3430 


CHEMICAL & PROCESS MACHINERY CORP. 


(146 GRAND ‘STREET FACTORY: 52 NINTH 
NEW YORK 13, N. Y. - BROOKLYN 15, N. 


NEED AIR 


CALL 


AMERICAN AIR of JERSEY 
AIR FOR SALE or RENT 
SINCE 1902 


Gas © Diesel © Steam © Electric 
VACUUM PUMPS 


VACUUM PUMPS—Nash Hytor MD 673—-MD 
rats FOR SALE 


COMPLETE CRYSTALLIZING 
& FILTERING UNIT 
INSTALLED 1951 


WILL SELL AS UNIT OR SEPARATELY 


FORK LIFT TRUCK—Hyster 7500#—New En- 
gine—Pneumatics. 

MIXERS—Simpson 112—Lancaster EAG 4/Rob- 
inson two pass-W & P 50 gal. double sigma. 

BLENDERS—NEW 200-400-600# with motor 
drives,/center discharge. 

PEBBLE MILLS—4 gal.—100—235 gal. (1- 
new) porcelain lined. 

BALL MILLS—Hardinge, 3’ x x 
6’ x 22’/motorized. 


STAINLESS STEEL PUMPS—Worthington & Wil- 
fley to 3” 


CRUSHERS—2 x 6—9 x 15—I1 x 26 JAW— 
Sturtevant #1 Ring Poll. 

HAMMER MILLS—New Pulva-Sizers—Wms. GA 
30—125 HP—Jeffrey 50 HP. 

ROTARY DRYERS/KILNS—4 x 20—5 x 40—514 
x 45—6 x 50—6 x 80. 
KETTLES—Aluminum—Spherical bottom 275 
gallon—jacketed/agitated. 

x 12’—Link Belt 3’ x 8” Apron. 


LAWLER COMPANY 


Durham Avenue Metuchen, N. J. 
Metuchen 6-0245 


DRYERS & KILNS 
Kilns: 4’x28’, 6x60’ & 8’x125’ 
Dryers: x20) 6’x40’, 6’x60' & 90x60’. 


Hammer Mills: Jeffrey 36x24B, 75 HP Motor. 


4x7, 5x14 & 6xi2 Rod Mill 

x19, 54°x30’, 60°x28’ & Spiral Classifier, 
Junior '3 Roll Pulverizer 
Clyde-Kuntz Continuous tee od ‘or. 

lectrie Alr Compressors, 1300, 3100 & 3374 Ft. 

898 CFM Chgo. Pnew. Elec, Air Compresser. 

Ton G.E. Diesel Elec. Tao 

jorr Thiekeners A—26’ Dia 10’ D 
2—Derr Turret Bow! 3’x24’ 10°x10" Chasaifiers. 


R. C. STANHOPE INC. 


Swenson Continuous Vacuum Cooling Crystal- 

og of Rubber Lined Steel and S.S. Construc- 
Vacuum cooks x 11-0". 

Crystallizing x 10’-0”. W/Piping, 

Circulating and focuum Pumps w/Controls. 

Feinc 6'-0” dia. Horiz. Type 304 Stainless 

Steel Filter w/Vacuum Pump. 

Nash H-6 Vacuum Pump. 

Direct Heat Rotary Dryer 4’ x 30’ Stainless 

Steel Lined. 


Shriver 30° Four Eyes, Closed Delivery 18 
Chambers C.!. Filter Press—Hydro Closure. 


Horiz. Stainless Steel 2100 Gal. Storage Tank. 


Two 10,000 Gal. Steel Mixing Tanks w/Turbo 
Agitators and Drives. 


Kettles, Sifters, Tanks, etc. 
INSPECTION BY APPOINTMENT 


The MACHINERY & EQUIPMENT. Corp. 
533 west New York 2 
vt GRamercy 5-668 


60 E. 42nd St., N. Y., 17, N. Y. 


One 8 ft. witle by 37 ft. centers, 
one 8 ft. by 48 ft. centers. 
Also 2 Ajax Water Heaters, 
2,000,000 btu. 
P. O. Box 431, San Bernardino, Calif. 


PROCTOR AND SCHWARTZ DRYERS 


1954 


M Worthington-CPT-P 
LeRoy (GAS) Portable-Skids 
89 CFM 6 x 7- Worthington HB-ISHP-Elec, 
105 CFM Worthington-1R-CPT-Portable 
160 CFM IR-Worthington-Portabie 
165 CFM Smith 1108R Semi-Portabie-25 HP 
167 CFM 10 x 5 Ingersoll Vacuum Pump-714 HP 
170 CFM Davey Semi-Portable,-256 HP 
196 CFM 8-9 x 9 Chicago T-S Steam 
210 CFM Worthington (GAS or Diesel) Portable 
211 CFM 9 x 9 Chicago T-B, 30-46 HP—Elec. 
211 CFM 9 x Ingersoll Es. 30-40 HP—Elec. 


315 Worthington (Gas seu) ‘Port. 


388 crm Worthington Semi- 78 HP 
460 x 10 Chicago 

500 CFM Teeneee (DIESEL) Portable 

552 CFM 13/9 x 10 Chicago 0-CB Duplex, 100 


HP Elec. 
600 CFM Portable 
720 CFM 16 x 7 ‘orthington HBV Vacuum 
25 HP 
1184 on x 9 Chicago T-VB Vacuum Pump 


H 
1633 CFM 24 x 11 Chicago T-V8B Vacuum Pump 
60 HP 


QUALITY REBUILTS BY AMERICAN 
5 CFM to 5,000 CFM—5 ibs to 3000 ibs | 


| | 
: 
6’x15’ & Autoclaves. 
12’x10 Dorrco Drum Filter. 
5’-3’x8’-0” Rotary Vacuum Filter. 
40° x3 Dorr 3 Tray 4 Compartment Thickener. 
5x4’, 6x12’, 7'x6’ & Ball Mills. 
#1 Raymond Automatic Pulverizer. 
: 
COMPRESSOR CORP 
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Pumps 140 @ w 
2—Heat Exon 


20—Jacketed Ketties—Stainiess, Aluminum. 


—Copper Evaporator, cteam 

60—New Pressure 16x18" & 2" 
—lJeftrey ne wide. 
Jacketed | nating Tank 42° x52". 
'—4x8 Sturtevant Jaw 

i—Ribbon type Mixer, steam jacketed. 

New Roliers. 

2—WNash 

i—Manton Gaulin Stal A, 
—Ghriver 18” Aluminum Filter 9-plates 9-frames. 


ohangers, 


jacketed 


H. LOEB & SON 


NEW AND GOOD-AS-NEW EQUIPMENT 


J. H. Day 300 gal. Sigma Blade Jacketed 


Davenport Rotary Steam Tube , 6x36". 
1—Gruendier Hammer Mill, 10 H. P.—new 


nson Ribbon Mixer, 30’ x0’ 
Blackburn-Smith Filters. 


a3) LANCASTER AVE. 
PHILADELPHIA 31, PA. 


bach Stainless Steei Heme 
with a 7%, HP Explosion-Proof Motor. 
Stainiess 
doubt: e-arm, blades, with 20 hp. ex- 
H. al. Brighton Mi 
ay xer. 
10—Pony Wty and 40 gal. 
HIGH SPEED | Rotter Mitte to 16"x40". 
i—Motor Driven Belt Conveyor. 
Premier Colloid Mills, watercooled. 
2—# 281 Mikro-Pulverizers with 10 hp Motors. 


SPECIALIZING IN REBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE. 


JERSEY CITY 5, N. J. 
Phene—DElaware 1-6695-6 


FOR 


Double Effect 8.8. Evapor 


te 300 gal. 8.8. Mix Tanks, oar jet. 
275 gal. ss. Tank, 42°x48", 


jee! Kettles, A.S.M.E. 
75 to 1500 gal. Homogenizers or Vi jscolizers. 
26” Extractors, copper baskets. 
Model Stokes High Vacuum Pump, % H.P. 
2. Ton thar Fork Lift Truck, solid tires. 

H.P. International Boiler, Fired. 
Hammer Mill, 
5—Unit Room Coolers, Freon Knvmonia 
30 Ton Howe Suspension Tank Sc 


Send us your 
KEHOE MACHINERY CORP. 


New York 17, N. Y. 
MUrray Hill 2-4616 


PIPE 


SURPLUS NEW and USED 


FOR SALE 


spec 
Oll, Chemical, Con- 
crete, Asphalt, and 
other Industrial re- 
quirements. 
Butt Welds * Bending All 
Types * Coiling * Ma- 
chining * Threading 
Beveling Lining 
Pickling Galvanizing 
Sand Blasting * Pre- 
heating Stress Reliev- 
ing Testing 
Pipe—Wrought Iron-Stee! 
* Seamless ¢ Electric 
Weld ¢ Spiral Weld « 
lap Weld + Butt Weld 
* Shore Dredge * SPEED- 
LAY « 
Piling — Sheet piling- 
lightweight-Tubular all 
sizes. 
Pile Fittings — All types 
and sizes for steel and 
wood. 


“Write for Free Prefdbricction Bo 


ALBERT 


JUST 


ALUMINUM, 
STAINLESS 
STEEL 
TANKS 
SOLVE 
YOUR 
STORAGE 
PROBLEMS: 


20—10,000 gal. Aluminum Vert. 
Tanks—9'10” dia. x 18°10” 
x 32” 

2—4,000 gal. Stainless Steel 316 
Vert. Tanks—8’ dia. x 10°6” 


11—4,000 gal. Aluminum Vert. 
Tanks—8’ dia. x 10’6” 


6—2,500 gal. Stainless Steel 316 
Vert. Tanks—7’2” dia. x 8’9”’ 


ALSO HAVE 


3—700 gal. Full Jacket Stainless 
Steel 316 Digestors, 49” x 
67” Straight Side 


25—600 gal. Full Jacket Stainless © 
Steel Vert. Kettles—49” ID x 
6’ Straight Side 


WRITE, PHONE, WIRE 


R. GELB & SONS, INC. 


Union, N. J. 
UNIONVILLE 2-4900 
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| 2—Ransome Rotating Drum Mixers 9’ dia. x 
_t—#316 stainless Reactor, 265 gals. ang. 
Abbe Pebbie & Tube Mill, 6’x22’—Burr- 
i—Patterson Ball Mill, lined, 17"x27", 
i—Patterson Ball Mili42"x36" jacketed. 
pee 3—Dopp Ketties with agitators, 600 gal. cap. 
as | 45—Gteet Tanks from 100 to 100,000 gals. 
ed 2—Large Steam jacketed Horizontal Mixers. 
a. Robinson Pulverizer #20, with 2 motors 10 HP each. 
2 ton Hydrauile Presses. 
3-—-3,000 gal. jacketed Ketties with Turbo Agitators. 
For Sale For Sale 
th Buflovak 8.8. Spray Dryer, 500 tb. per hr. 
300 gal. Horiz. $.8. Tank, 3x7’, agit 
3000 gal. S. &. Truck Tanks, Trailerized. 
‘ 
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DRYERS—KILNS 


1—Buflovak Type 347 Stainless Steel Rotary 
Vacuum Dryer, 5’ x 20’ 

2—Buflovak Double Drum Dry: ers, 24” x 36”. 

1—Buflovak Double ey Stainless Steel Lab- 

Roto Dryers, 71/2 x 


Rotary Vacuum 3’ x 12’, 

1—Vulcan Rotary Kiln, 7’ x 

1—Buflovak Double Drum 32” x 90°’, 

1—Louisville Steam Tube Dryer, 6’ x 50’. 

1—Buflovak ae ie Door Vacuum Shelf Dryer. 
20 shelves each. 

Experimental Laboratory Dryer, 

9—Devine Vacuum Shelf Dryers, 5, 9 and 10 
shelves. 

1—-Buflovak 24” x 24’ Double Drum Dryer. 


FILTERS 


1—Bird Young Filter, 
Type 316 Stainless Filters, 18° 


1—Shriver 42” x 42” C.L, P.F. Filter Press, 
open delivery, with hydraulic 
g. 
1—Sperry Aluminum Plate & Frame Filter 
42” x 42”, Closed Delivery, 3” 
Frames, 35 Chambers. 
Monel Screen Type Centrifugal 


1 Sper C I Plate and Frame Filter 
ry 6 Chambers, Closed Delivery. 


CENTRIFUGALS 


1—DeLaval Type 316 Stainless Steel Multi- 
Matic Centrifuge. 

1—Tolhurst Solid” Curb Centrifuge 20’ Per- 
forated Basket. 

1—Tolhurst Stainiess Steel 26 Solid Curb 
Centrifuge with Perforated Basket. 

1—Fletcher Stainless Steel Suspended Type 
Centrifuge, 40” Perforated Basket. 

2—A. T. & M. Stainiess Stee] Centri-’ 

fuges, 48’ Imperforated Baskets 


R. GELB & SONS, i: 
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YOU CAN'T 


SHOULDER THIS FACT 


FOR LONG YEARS THERE’S BEEN ONE OUT- 
STANDING NAME IN USED MACHINERY FOR 
DEPENDABILITY AND VALUE 


GELB! 


Ibs. psi. 


18—Vertical Aluminum Storage Tanks, 10,000 gal. each. 

11—Vertical Aluminum Storage Tanks, 4,000 gal. each. 
2—Vertical Stainless Steel Type 316, Tanks, 4,000 gal. each 
6—Vertical Stainless Steel Type 316 Tanks, 2,500 gal. each. 
1—A. 0. Smith Stainless Stee! Vertical Tank, 7,500 gal., 110 


2—Stainless Steel Storage Tank, 7,200 gal. each, 60 psi. 

1—Type 347 Stainless Steel Storage Tank, 1,600 gal. 

1—Type 316 Stainless Steel Storage Tank with coil, 3,000 gal. 
36—Stainless Steel Open Top Jacketed Kettles, 600 gal. ea. 


316 S.S. Super-D-Hydrator, 


Modal No. 


MIXERS 


4—Baker-Perkins Double Arm Jacketed Sigma 
Blade Mixers, 100 gal. capacity. 

1--Gemco Double Cone 8’ Blender. 

1—J. H. Day Stainless Steel Double Arm Jack- 
ated Sigma Blades Mixer, 150 gallon capac- 


1—Brker. Perkins Steel Jacketed Double Arm 
Sigma Blades Mixer, 200 gallon working 
ee Year built 1948. 

1—Bake Perkins Stainless Steel Dispersion 
, Sise 15, Type VUMM, 100 

5—I. H. P . Explosion roof Gear Head Mixers 
with Stainless Steel Type 316 Propellers & 
Shaft, 445 RPM. 

1—Struthers Wells Double Arm “Northmas- 
ter’ Mixer, 50 Gals. Working Cap., 100 
Total Cap. 

impson #0 Intensive Mixers. 


PULVERIZERS—GRINDERS—MILLS 


2—Jefierey Hammer Mills 24” x 18’, Type A-2. 
3—Bauer Attrition Mills with 25 HP motors. 


2—Shriver 24” x 24” Cast lron Plate and 
Frame Filter Presses, 22 chambers 
each. 

1—Sparkler Type 316 Stainless Steel 
Jacketed Filter, Model 33-D-17. 

ee Stainless Steel Filter, Model 

1—Sweetland #2 Stainless Steel Filter. 

1—Stokes Model 43B S/S Granulator. 

7—Buflovak Vacuum Shelf Dryers, 20 
shelves each. 

1—J. P. Devine Double Door Vacuum 
Shelf Dryer, 13 shelves. 

1—Swenson-Walker Type 316 Jacketed 
Crystallizer, 4-10’ sections. 


Established 1886 


1l—Abbe #00 Rot Cutter with 3 HP Motor. 
1—Mikro #2TH St Steel Pulverizer. 
1—Mikro #3TH Mikro Pulverizer with 30 HP 


Motor. 
1—Mikro #3W Pulverizer. 
anne #2 Buhrstone lined Pebble Mill, 5’ x 


#24-40 Hammer Mill. 
1—ISH Micro Pulverizer. 


AUTOCLAVES—KETTLES—TANKS 
10—Piaudler Glass Lined Receivers, 50 gal. 


capacity 
1—Stainless Steel Jacketed Kettle, 2,000 gal. 
capacit 
1—Vertical Tank, 10,000 gal. capac- 
si, 
2-—-Haveg Tanks, 2,000 gallons each. 
1—Combustion Engineering Stainless Steel 
Jacketed Autoclave, 500 Gals, 300 PSI. 
1—Struthers Wells Steel Jacketed Vacuum 
Reactor, 1800 Gals. Cap. with Drive, Tur- 
bine Agitator & Coils. 
12—Koven Stainless Steel Jacketed Vacuum 
Kettles, 380 Gals. Cap. Each. 
Storage Tank,” 1,300 Gals. 
2—Blaw Knox Steel Jacketed Autoclaves, 300 
& 500 Gals. P.S.I. Working Pressure 500 


Ibs. 
1—Patiovsen Steel Jacketed Autoclave, 900 
Gals. Cap. Internal Wor] 120 
25—Steel Storage Tanks, 9,000-17,500 Gals. 
1—Steel Rubber Lined Storage Tank, 4,500 
Gal. Cap. 


MISCELLANEOUS 
Steel Heat Exchanger, 


ers, 500 Sq. 

1—Nash Hytor, ag Pump, Model #H-4 
with 25 HP Motor. 

-Toor Vacuum Pumps Model No, 


T 
7—Alco Heat Exchangers, 360 8q. Ft. 
%—Stainless Steel Heat Exchangers, 600 & 
1000 Sq. Ft. 


HEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINE 


U.S. HIGHWAY No. 22, 
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UNION, N. J.- 


UNionville 2-4900 


™ 
Aa 
i 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


BULLETIN 


B dgeport MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


/ 


ord 


Hundreds of metal c 


ible in Duplex Tube manufacture. 


Improve Efficiency, Lower Costs 
with BRIDGEPORT Duplex Tubes 


Bridgeport Duplex Tubes are the 
most practical and economical answer 
to severe corrosion of different natures 
attacking both sides of condenser or 
heat exchanger tubes. Duplex is made 
by drawing two tubes of different 
metals concentrically into a_ single 
double-walled unit. The resultant Du- 
plex Tubes offer far greater service life, 
higher performance efficiencies and 
markedly increased economy in many 
of the most corrosive heat transfer 
operations. 


Many Metal Combinations 


Bridgeport fabricates Duplex Tubes 
from metals selected to meet specific 
corrosion conditions. The number of 
possible combinations of such metals 
runs into the hundreds. On the water 
side, copper and its alloys offer the 
greatest corrosion resistance to almost 
every type of water composition. Typ- 
ical alloys are Arsenical Admiralty 
(30), Arsenical Aluminum Brass (54), 


402 


Duronze IV (Arsenical Aluminum 
Bronze-53), Cupro Nickel (70-30, 80- 
20, 90-10), Copper (All Grades), Red, 
Yellow and Naval Brass, and 2% and 
3% Silicon Bronze. 

To the product side of the tube other 
Copper or Copper-base alloys or such 
metals as low carbon steel, stainless 
and alloy steels, aluminum, lead, 
Monel, nickel and tin each offer prop- 
erties particularly suited to meet 
specific corrosive media. These and 
other metals and alloys can be drawn 
in combination either inside or outside 
to form Duplex Tubes. 


Wide Application 

Bridgeport Duplex Tubes have been 
in actual service for over 15 years, per- 
forming successfully in oil refining, 
synthetic rubber production, chemical 
processing, by-product coking, ammo- 
nia production, refrigeration and many 
other applications. 

Chemical plants producing colorless 


(Advertisement) 


formaldehyde, for example, use Bridge- 
port Duplex Tubes with Admiralty 
Brass outside to handle brackish water 
and aluminum inside to convey the 
product. Nitrogen compounds such as 
ammonia, monoethanolamine and or- 
ganic cyanides are most efficiently 
carried by stainless or low-carbon steel 
tubes clad on the cooling water surface 
with Copper, Admiralty, Red Brass, 
Aluminum Brass or a Cupro Nickel 
alloy, depending on water composition. 
Inter- and after-coolers handling var- 
ious compressed gases often present a 
dual corrosion problem that cannot be 
met by single-walled tubes. Impinging 
gases tend to thin the tube entrance 
ends severely. In one instance, 0.083” 
wall copper tubes originally used lasted 
less than two years. Duplex Tube re- 
placements —0.055” copper over 0.035” 
aluminum —showed scarcely any cor- 
rosion after two years exposure. 


Technical Service 


For more information on Duplex 
Tube applications and methods of in- 
stallation, ask for your copy of the 
Bridgeport Duplex Tube Technical 


Bridgeport Duplex Tubes bring new economy to 
many petroleum and chemical heat-transfer 
operations. 


Bulletin No. 1954. And for an invalu- 
able reference on condenser tubes in 
general, ask also for the 156-page 
Bridgeport Condenser and Heat Ex- 
changer Tube Handbook. For assist- 
ance in tube alloy selection, consult 
Bridgeport Technical Service through 
your local Bridgeport office. (2153) 
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More Information—Fast! 


INDEX TO CHEMICALS & EQUIPMENT 


Chemicals and materials 

Equipment and accessories 

Processes and services 

Flashback: Last month’s new products 


GUIDE TO TECHNICAL LITERATURE 


Chemicals and materials 
Construction materials 
Electrical equipment 
Handling and packaging 
Heating and cooling 
Instruments and controls 
Mechanical equipment 
Pipe, fittings, valves 
Process equipment 
Processes and services 
Pumps, blowers, compressors 


INDEX. TO ADVERTISERS 
Alphabetical list of firms in this issue 


CHECKLIST OF REPRINTS 


Editorial reports now available 


READER SERVICE POSTCARDS 


Get more information—fast 


Quick way to keep posted. 
Now it’s easy. Just use CE’s 
new directory of products, equip- 
ment and services. It’s a com- 
plete, finger-tip reference to each 
month’s advertised items and new 


product developments. (p. 404) 


Now — yours for the asking. 

You can now get—free and fast 
—the latest literature on any topic 
in your field. Our comprehensive 
checklist can help you keep your 
technical files up-to-date. (p.412) 


Who’s offering what today. 

Every month you'll find in- 
dustry’s most progressive firms 
among CE’s ad pages. You can 
use our advertisers’ index to check 
up on what they’re offering that 
will help you. (p. 430) 


yp 


For more information—fast! 
That’s where Reader Service 
postcards come in. They’re easy 
to use, bring quick results. Try 
one out today. (Inside Cover) 


SPREADER SER 
oth 
= 
| 
| 
Cover 


What It Contains. 


Reader Service section. 


Your Directory 


4 Here's your complete index to the chem- 
icals, materials, equipment ond services 
te advertised in this issue, announced in the 
Product News and Process Equipment. 
News departments, or listed in this issue's 
Guide te Technical Literature within this 


of Chemicals. Equipment and Services | 


What the Codes Mean... 


Each item has a code that's the key to its 
location in this issue. The numerals show 
the page where you'll find the item men- 
tioned. The letters L (left, R (right), T 
(top), B (bettom) locate ad positions on 
the page; the igtters a, b, ¢ and-A, 8, C 
identify items on @ page or in an ad. 


” 


For More Information... 
Yeu can get more information on any’ 
product listed in this directory by using the — 
Reader Service postcard inside the back 
cover. Simply circle the item's code number 
on the postard, then mail to us. Answers 


Index to Chemicals and Equipment 


Find it tough to keep up with chemical products and 
equipment? You can use this master index as a quick way to 
spot exactly what’s in each issue on any particular item. 


Chemicals 


Absorbers, ultra-violet radiation .412A 


Accelerators, delayed action. . . 


.412B 


Acetoacet-m-xylidide ......... 158G 
Acid 
412D 
412F 
412H 
Alumina, activated ............ 141 
Aluminum chemicals ........... 46 
Aromatics, coal tar............ 412I 
154E 
Calcium carbonate ........... 156B 
Calcium chloride ............. 412J 


Carbon, activated, granular... . 


Carbonate of potash........... 170 
Carbons, decolorizing ....... BL365 
178a-d 
412M 
Molybdenum ............. 412N 
4120 
m-Chloroaniline technical ..... 412P 
Cleaners, colloidal boiler... . . . 158C 
Compounds, metal repair.... 154C 
Copolymers, high styrene... ... 4120 
412R 
L388 
Dehydration, liquid .......... 167c 
Depressants, blood pressure... .158B 
Detergents, low cost textile... .158F 
Dichlorobenzene ........... 412S 
icyandiamide .............. 412T 
Diisoocty] sebecate .......... 412U 
404 


Dioctyl Phthalate ........... 412V 
Emulsions, asphalt .......... 4i2W 
Ethanolamines ...............- 92 
413A 
Ethylene carbonate .......... 413B 
Ethylene oxide .............. 413C 
2-Ethylhexanol ............. 413D 
Flatting agents, alkyd-urea..... 167a 
Fluoborate solutions, metal... .. 113i 
Fluoborates, alkali ........... 113d 
Fluorides 
113c 
113h 
Fluorine compounds, organic. . .113k 
Formaldehyde 153 
Clycerine ....:..... 102 
413F 
Ink, skid-resistant ............ 158E 
Methyl bromide ............. 4131 
Napthas 
romatic petroleum ........ 413K 
414B 
Oils 
Palm oil substitute........... 154B 
.............. 414E 
414F 


239 
Petroleum chemicals ........... 45 
Phenolic molding compounds. .414G 
Phosphorus pentasulfide ...... 414H 
414J 
414K 
Polyethylene glycols .......... 414L 
Polymers, proplylene oxide... .414M 
Polystyrene, expandable ...... 414N 
415A 
Propylene oxide ............. 415B 
Ion exchange, bulletins 57, 

350 
53b 
Polyvinyl chloride ........... 243 
415D 

Rubber accelerators ........... 1581 
Seed protectants 415E 
167b 
Silicone release agents........ 415G 
85 
57 
Sodium phosphates .......... 415H 
Sodium trimethoxy borohydride, 
409 
Solvents, petroleum ............ 83 
Solvents & plasticizers......... 4151 
415] 
Sulfonate, alky aryl........... 416A 
Sulphur dioxide ............ M429 
115 


Tetrahydrophthalic anhydride . .416C 
Tetrapotassium pyrophosphate .416D 


Textile whiteners ............ 158D 
Triethyl o-Formate .......... 416E 
416F 
Turpentine, wood ............. 10a 
Ultraviolet absorbers ......... 154D 
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Contents of This Issue... 
You'll find the product items in this issue's 


Checklist of last month's new 


~ 


Vinyl acetate monomer....... 
Vinyl compounds ........... 416H 


Equipment 


Adhesives, lagging ........... 421A 
Air conditioning equipment. . . . 381b 
Air flotation equipment....... L434 
Alarms, high/low flow......... 428F 
310 
Analyzers 


Pilot plant, bulletin model 14.279b 


Process plants, bulletins : 
models 93 & 105......... 2793 | For true worth the cost of industrial insulating materials gs ‘nee ae 
+10b | and installation should be balanced against the efficiency ATLANTA, GA. 
Bags, Multiwall .......... 7, 161 | and life of the insulation. perro, hs lig 
Paper... | First cost may be a deceptive indicator of insulation 100 8. Charles 3. 
Batteries, storage ............ 295B | value. You may spend double the amount necessary and | SWj¢'WNA' 2, OnIO 
B 298K est Fourth St. 
caring compounds .. not get your required protection. On the other hand, the DALLAS 10, TEXAS 
STs ee 41, 424N | lowest bid can be the costliest. 601 Second Ave. 
Ik ti 3K. Mundet has a closely integrated, experienced, nation- Praitie 
ours, packaged, bulletin ee wide organization. Our engineers will survey your plant to HOUSTON 11, TEXAS 
Bricks, ceramic ..............292A | see that the necessary lines and equipment are insulated 64601 Supply Row 
Burners er '425D, 425E | with the right material and the right thickness to provide eee 
Literature H54-16 ......... L429 | greatest economy and longest life. JACKSONVILLE 6, FLA. 
Calciners 159a The value of Mundet service can be easily demonstrated. gt 
Calculators The quality of Mundet insulating products is guaranteed. 1210 West 9th St. 
Centrifugal force ........... 328a | Mundet Products cover every temperature requirement LOS ANGELES, CAL. 
303b | from minus 200°F. to plus 1900°F. One of our newest 6118 Welker Ave: 
Castings, carbon, bkIt. 175...... 349 | products is WATER RESISTANT 85% magnesia de- NEW ORLEANS 16, LA. 
Catalytic mufflers ........... 298D | signed to protect hot piping and equipment from water 315-325 North Front St. 
421AA | exposure damage. Send coupon for information on this 
Corrosion-proof .......... TR388 | and other Mundet products. PHILADELPHIA 39, PA. 
g 
348 | MUNDET CORK CORPORATION, Insulation Division in Canada: 
lal 7103 Tonnelle Ave., North Bergen, N. J. , 
, , Circuit breakers, bkIt B 6154. .35-8Ah | | 35 Booth Avenue, Toronto 
Classifiers, air, bulletin | Send information on Mundet Industrial Insulations. 
345b | | a 
Coatings, protective ...421B, 421C, NAME. 
421D, 421E 
Comparators, pH & chlorine. . .R363 | | 
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Keeping too busy? 

You'll find our streamlined 
Reader Service section right up 
your alley. It's designed for 
busy engineers who want to find 
things fast, get more informa- 
tion fast. RS is easy to use, and 
you can bank on it. 


Compressors ........ 80, 171, 417E 

Condensers, tower ........... 32-3¢ 

Conduits, electrical ............. 84 

Contractors, air, bulletins 
14B6410B, 14B7303 ......... 87 

Containers 
302D 
Steci shipping ............ 427D 

Control centers, bkIt. B 4213. . 35-SAc 

Controls 420C 
Controllers & meters....... 420D 


Electronic, catalog 1531... .148-9b 
Recording, bulletin GED-2100. .79 


Water, bulletin 361......... 235¢ 
Controls 
Level, electronic ........... 339b 
59 
Temperature ........ 420E, 420F 
Valve 
Conveyor equipment, bulletin 
Conveying systems ............. 71 
Coolers 
Cascade, catalog PE-S...... 14-5b 
Crushers 
Gyratory, primary .......... 178b 
Gyratory, secondary ........ 178c 
Sle 
Demineralizers ......... 127b, 407 
Detectors 
300D 
294F, 300F 
427F 
Drives 


Chain, silent, book no. 2425.. .29 


Electric, catalog G-413...... 99 
406 


Adsorptive, bulletin D-29...... 50 
Air, bulletins 112, 122....... 354 
173 
Vacuum chamber ......... 416K 
Vertical turbine ......... BR3858 
Drying equipment ............ 353 


Dust collectors 
Cloth tube 
Bulletin 800 
Blow ring, bulletin 528-R. . .417 


Water wash . 
Catalog A-654 27 
Bulletin 610 ........... BL380 
Elbows, long tangent, catalog 54. . 286 
Electrical equipment ......... 4241 
Elevators 
75a 
Low temperature .......... L383 
Exhaust systems ............. 371b 
Fabrication 
Industrial equipment ....... 421F 
Polyvinyl chloride ......... R378 
Process equipment ..... 74B, 245 
TL365 
Bulletin DB-4-52 .......... 371a 
426 
Fasteners & fittings, manual 
369 
Feeders 
Bulletin SM-3005-2 ......... 109 
Belt, gravimetric, bulletins 
TR386, 408 


Filter fabrics 
Filter media 


75d, 288A, 416L 
Centrifugal, continuous ....... 1] 
Continuous vacuum ......... 13] 
344 
extinguishers 168 
Fire protection equipment..... . 253 
139a, 259, 320 
Floodlights, portable ......... 298A 


Flow units, bulk materials. . . .BL367 


Furnaces 
Arc, bkIt. B-4695......... 35-8Ao0 
Multiple hearth, thermal proc- 
essing & special designs. . .159b 
wd is 139c, 341 


BL382 
289 
Gaskets, folder AD-104......... 419 
Fire & water tube, catalogs 
434 
Goggles, chemical ........... 294D 
Graphitization .............. 429B 
Grinders, laboratory, sample... . . Sle 


Hard rubber products & plastics. .229 
Heat exchangers. 32-3a, 69, 143, L356 


Bulletins V-52, V-53....... 18-9b 

Plate, bulletin PHX.......... 169 
Heat transfer equipment... . . TR369 
Heat transfer media..........426A 
Heaters 

Circulation, catalog 50....... 285 


Gas fired, catalog 1525..... 274-5a 


Steam-hot water, catalog 


274-5b 
vacuum equipment..... . 416M 
Hose 
30 
Metal, flexible, bulletin 20D... .12 
Illuminators, gage ............ 424J 
Indicators, level, electronic... .. 339a 


Instrumentation, steam genera- 


Instruments 
104 
Joints, swivel, marine.......... 283 
Kettles & tanks, catalog 490..... 34 
Kilns, rotary 
52 
Laboratory equipment ...5la, 429C 
429D, 429E 
429F 
Lubrication equipment ....... 429G 
Magnets, po C-5000-B...... 262 
Meter testing stations......... 300B 


Controls, test equipment... . . 420) 


20K 

Liquid, bulletin 566-T........ 428 

Liquid volume ............. 414 

420L 

Mills 


] 
Conical, bulletin 17-B-11..... 345a 


Hammer 


—> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It’s 
that easy now. 
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Laboratory, swing-sledge ..... 51b 

Homogenizing, catalog 402 .TL363 
Laboratory 


Catalog DH-50 .......... 125a 
Explosion proof, catalog 

125e 

Portable, catalog B-108...... 125b 


Side entering, catalog B-104. .125c 
Top entering 
type, catalog 


125d 
Turbine & paddle type 
125f 
Water, bulletin 365......... 235a 
Motor units, catalog 51......... 319 
Bulletin MU-185 ........... 312 
Cast iron, bkIt B 6154... .35-8Ad 
74A 
257 
35-8Ab 
Synchronous ............ L386 
Motors & controls, bklt. 
35-8Ae 


Totally enclosed, fan cooled .110-1c 
Nickel & nickel alloys, tech. 


Spray, catalog 24......... TL382 
Solvent-resistant ........... 298E 
10c 
Panels 

Control, GEA-3856 ......... 103 

422 
Pebbles, heat exchange.......... 89 
Pelleters, continuous ........... G+ | 
Pipe & fittings, glass, catalogs 

Pipe, fittings & valves.......... 342 
426B 
Plates 

Condenser & expansion... . . 233b 

292E 

Plugs, flash liquid control, bul- 

Porcelain equipment ......... 4160 | 
Potentiometers .............. 306b 

Power, electrolyte processes, | 

35-SAf 
Precipitators, ciectrostatic ...... 431 
308 
Process equipment ..... 417A, 417B 

Pulleys, magnetic, bulletin 350c-1.82 


86, 267, 418A 
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PURE WATER FOR YOUR 
PROCESSING WITHOUT 
COSTLY DISTILLATION... 


Where the equivalent of distilled water is required in 
industrial processes, American Demineralizers* provide 
large quantities economically and continuously. The 
American Process first removes the cations and converts 
the anions to their corresponding acids which are then 
removed. The control of demineralizing and regeneration 
is handled easily either manually or automatically with 
the new Cycloflow Valve. Cost of demineralizing is but a 
fraction of that for distillation. 


New American Cyclo- 
flow valve, entirely 
constructed of plastic 
to resist corrosion , . 
an important feature 
in demineralization 
applications, 


DEMINERALIZATION 


AMERICAN DEMINERALIZATION equipment is another unit of the 
complete line of water treatment equipment designed and manufac- 
tured by American Water Softener Co. All are the result of over 
52 years’ experience in producing water conditioning apparatus. 


* Demineralization does not remove bacteriological contamination, 


/ “A 
SERVICE SINCE 1902 TO THE IWDOUSTRY 


AMERICAN Whitv liner COMPANY 


INCORPORATED 
FOURTH AMO AVENUE PRILADEL 39, 


DEAEMATORS + HOT PROCESS SOFTENERS REACTORS FILTERS + SOFTENERS + CHLORIDE AERATORS & OFGaSIFIERS 


SOOIUM ZEOLITE SOFTENERS © GEMIMERALIZERS CHEMICAL FELOTAS COMTINUDC US SWIMMING POG. 
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Pumps | 
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As manufacturers of an extensive line of Filter Cloths our analysis 
of and recommendations for your filter cloth problems wiil be 
unbiased...we have “no ax to grind" regarding ony particular cloth. 


Each of the cloths listed above offers different operating advantages. 
Each type has its own range of chemical resistance, its own tem- 
perature limits and its own degree of resistance to moisture, molds, 
fungi and bacteria. With such a variety we are in position to recom- 
mend a filter cloth that will give you the best service for your par- 


ticular application. 


In writing for literature and test samples please tell us about your 
problem, 


*T.M.—Union Carbide & Chemical Co. 
**T.M.—E. |. du Pont de Nemours Co. 
M.—Reg. U.S. Pat Off. 


Weavers of laducleial Jilter Media for over Years 


National [Filter Corp.) 


General Offices & Mills: New Haven 14, Conn. 
Western Office & Factory: Salt Lake City 1, Utah 
Seles Offices—Representatives 


Cincinnati, Ohie Houston, Texes Oslo, Norwey Johannesburg, South Africa 
Roselown Center Bidg. 1406 Second Notional Bonk Bidg. Nicolai Friis 


Edwerd L. Bateman 


All-purpose, bulletin B-2300. .263d 
Boiler feed, catalog 1502...... 313 
Centrifugal ........ 418C, 418D, 
418E, 418F 
Stainless steel, bulletin 725-3 .421 
Chemical, bulletin, 7095...... 27 
Controlled volume ....... 418G 
Bulletin 300 .:......... 271 
Chemical Process, bulletin 
263b 


Chemical tiansfer, bulletin 


Heavy duty processing, bul- 


High vacuum .............. 303a 
Hot & cold volatile liquid, 
bulletin B-2205 .......... 263i 
Liquid, bulletin L51......... 425 
Magnetic drive, bulletin 
Metering & proportioning. ..419A 
427 
Split case, horizontal, bul- 
263f 
Stage, bulletin B-1400....... 263 
419 
Vacuum, bulletin 755 ....... 303c 
Water, packingless, bulletin 
263e 
* Thermo-electric 420M 
428B 
Reactors, shell & tube........... 39 
Recorders 
Recorders & controls......... 295 
Regulators 
Pressure, bulletin C-95 ....... 373 
Self-operating, bulletin 329. ..235b 
Chemical cartridge ........ 429H 
425B 
298C 
Rolls, laboratory, crushing....... 51d 
Safety kits, chlorine container 
314 


Net-weighing, automatic . ..TL378 
Seals 


Instrument diaphragm ..... 300C 
Bulletin W-350-BH ....... 316 
Selectors, tool steel........... 422A 
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101b 
Sheets 
Sifters, gyratory circle.......... 323 
Softeners: water... 417D 
Spectrographs, production con- 
Spectrophotometers & acces- 
sories, data file 40-14........ 379 
Speed control, turbine......... 4208 
Steels 
Stuffing boxes, pump, bulletin 
Sweepers, magnetic ........... 101c 
Switches, limit, liquid level... .. 424L 


74b, 269, ‘TL367d 


Weigh, stainless steel.......... 88 
Teflon sheets, cementable...... 422B 
Telemeters, level & pressure... .420T 
Testing machines, fatigue...... 420U 
Thermometers, dial, bulletin 144.165 
Tools, hand & bench.......... 351 
255 
Trailers 

420V 
Transformers, variable........ 424M 
Transmitters 

Electronic, catalog 400A....... 90 
Pneumatic signal ........... 420W 

Pressure, bulletin 98097..... 240-1 
Traps, pipeline, magnetic. ..... 10l-a 
Trucks 


Condenser & expansion...... 233a 
Heat exchanger ........... 427A 
427B 
Pressure, stainless steel........ 91 
wt ee 305 
‘Turbines 
Mechanical drive .......... 425C 


Unions & swing check valves. .423C 
Unloaders, for centrifugals, 


BL378 
70, 139b, 329, 423D 
423E, 423F 

Anhydrous ammonia ....... 423G 
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when Steric Hindrance exises 


sodium trimethoxy borohydride 


assures selective reductions 


Sodium Trimethoxy Borohydride is your most 
powerful selective reducing agent for certain functional 
groups where steric hindrance is present. Because of its 
solubility in liquid ammonia, tetrahydrofuran and 
isoproplamine, STB stands virtually alone as your wisest, 
most practical choice for this type of selective reduction. 

Right now, STB is being used with great success by 
producers of fine chemicals and pharmaceuticals, 

Sodium Trimethoxy Borohydride is available immedi- 
ately in pilot quantities. Your inquiries are invited 


and will receive prompt, interested attention. Write for 


Bulletin 504-C, 


METAL HYDRIDES 


INCORPORATED 
18 CONGRESS ST., BEVERLY, MASS. 


Mixing 317 
| 
| 
. 
| 
| 
| 
| 
| 
Fork 
Tubes 
4 
| 
= 
Ball ..423H 
4251 
Butterfly, air-operated . 423) 


For Industrial Roofing & Siding 


Engineers and designers of industrial and com- 
mercial buildings know galvanized sheets to be supe- 
rior building material for this type of construction— 
particularly for roofing and siding. They know that 
galvanized sheets offer: 


¢ SHORT-TERM plus LONG-TERM 
ECONOMY 
Low initial cost, low application cost, low 


per-year cost 


¢ STRENGTH OF STEEL; RUST-PROTEC- 
TION OF ZINC 
Withstand rough treatment. add structural- 
strength and are fireproof 


All galvanized sheets give years wt INS TITy> 
of useful service. But the heavier V9 a7 SS 
the zinc coating, the longer the life 2 OZ. 
of the base sheet. Because various 
weights zine coating look Ss COATING 
on the surface, it pays to specify a ten a th 

Got ths £4 0 
eaviest coating you can buy! F Q 


IT’S THE ZINC THAT STOPS THE RUST 


For long, rust-free service, specify a heavy duty sheet such as the 
"Seal of Quality” with a zinc coating of 2 ounces per square foot. 
For heavier coatings order according to ASTM Specification A 93. 


ATTENTION $ Get the facts on MZP (Metallic Zinc 
MAINTENANCE Paint) for structural steel and gal- 


vanized surfaces. Also, zine for 


DEPTS. | Orn cathodic protection and grounding 


electrodes. Check coupon below. 


Send For FREE VALUABLE BOOKLETS | 


American Zinc Institute, 60 East 42nd Street, New York 17, N. Y. Dept. CE-7 

Send booklets checked without cost or obligation 
(0 catnopic protect’ on with Zinc Anodes (0 zp Metallic Ziac Paint | 
(CO GaLvanizep sneets for Industrial Buildings 


Chlorine 

8, 423 
Packless 

Float, bulletin 101-B 

Gate, iron body 
Steel, folder AD-1881 

Line blind 

Lubricated plu 

Mixing, water, bulletin 316... 253d 

Needle 

Nickel iron 

Plug 
Catalog 4+-Cm 

Lubricated, bulletin 111 

Porcelain 

Solenoid 

Thermostatic expansion 

Welded bonnet 


Bulletins V-52, V-53 
Pressure 

Vibrators 

Water, sewage & trade waste 
treating 


Flashback 


To make sure that you don’t miss 
any news that could help you with 
your job, Chemical Engineering 
is doing a double take for you. 
The listings on this and the fol- 
lowing page is a repeat of the 


Chemicals 


Adhesives 

Algae 

Antioxidants, flood 

Bind glass 

Chemicals, paint ............ 

Flatting agents ........... 

Freon 13 

Grease, solvent resistant ...... 

Isopropylamenoethanols 

Methoxy- and butoxyethy] 
acrylates 

Oil sludge prevention .... 

Oils, tall 

Polyamide-epoxies 

Polyisobutylenes 

Primers, adhesive 

Resins, Cycolac 

Rubber, fluorocarbon 

Silicone fluids 

Starch derivatives 


Equipment 


Blenders 

Blowers, exhaust 

Boilers, packaged 

Compressors 

Computers 
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specify | 
Vaporizers, vertical & Hori- 
...74¢ 
4291 
Water treatment ............127a 
yj 152A 
| 150E 
148D 
150A 
152E 
152F 
/ 148C 
4 142A 
F 152B 
| 152D 
146A 
146B 
150D 
150B 
| 150C 
| 
300B 
Name of Indiv A 310B 
310E 
410 


Water treatment systems... .... 429J 
Weighing systems, electric, 
data sheet 10,18-1A ....... 148-9a 
Wire cloth, catalog E.......... 432 
Wire cloth & products......... 415 
Worms & spirals ......... TM388 
Woven glass roving.... ..... 429K 
Services 
Construction, process equip- 
Design and construction.100, M356 
61 
Process plants, ammonia, 
Engineering & design........ 159d 
Engineering, research & proc- 
293 
Fractionation research ........ 429A 


Laboratory thermal processing. . 159f 
Maintenance, preventative bklt. 


Shipping 

bam 40 


editorial listings only on chemi- 
cals, equipment and services fea- 
tured last month in the New 
Equipment and New Products. 
Use the postcard (p. 435) for more 
information on any item. 


Controllers, recorder ......... 302C 
304B 
Conveyors, unloading ........ 314D 
Drives, variable speed ........ 312B 
298A 
Lathes, glass working ........ 312C 
Meters, industrial pH ......... 302E 
314A 
312D 
Pumps, chemical ...... 308B, 310D 
Regulators, fow ............. 304D 
Scales, production ........... 314E 
Sheaves, variable pitch ........ 312F 
Transmitters, pressure ........ 304C 
306A 
steel ............. 310C 
Valves, high pressure.......... 310A 
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detail designed and fabricated 
by BOARDMAN onxkianoma city 


This carbon black unit, shown during field erection, was fabricated 
many miles from the site; yet it assembled easily into a working 
unit. That's because BOARDMAN has had 44 years of experience 
in the type of detail designing and precision fabricating required 
for such results. During these years, every type of metalcrafting 
problem—both large and small—has been solved by BOARDMAN's 
metal fabricating “‘know-how"’. Make it your policy to consult 
BOARDMAN for all wrought iron, mild steel, stainless steel, clad 
steel and aluminum fabricating. 


WE CHALLENGE YOU 


On your next metal fabricating job, ask our Chief 
Engineer to fly to your plant for on-the-spot con- 
sultation. There is no cost to you, and you're 
under no obligation. We want you to accept this 
challenge at our expense. Telephone COLLECT 
today—or write for our metal products catalog. 


P. 0. BOX 1152 @ OKLAHOMA CITY, OKLAHOMA 


METAL FABRICATING SPECIALISTS FOR MORE THAN 40 YEARS 


PRESSURE VESSELS INCLUDING A.S.M.E. CODE VESSELS ® BATCHERS © BINS © BURNERS 
* COLLECTORS © CONVEYORS © DRYERS © DUCTS © ELEVATORS © FANS © FEEDERS 
© FIRE TRUCKS © FLUES © HOPPERS © MIXERS © ROASTERS © SPOUTING ® SMOKESTACKS 
© STERILIZERS © TANKS © TRANSPORTS © WASHERS 
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| BLACK PROCESSING 
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| THE BOARDMAN co. | 
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What It Contains... 


This is a comprehensive listing of the latest 
Wterature you can now get frem monufac- 
turers on chemicals, equipment and serv- 
ices in all fields of interest to chemicol 
engineers, it lists new publications just is- 
sued as well as all bulletins mentioned 
in this issue. For your convenience, all 
items have been categorized and alpha- 


Guide to Technical Literature 


| Your Guide to Technical Literature Now Availa ble 


For More information... 


You can get—and get fast—more informa- 
tien on any publication listed in this guide 
by using the Reader Service postcard inside 
the back cover. Simply circle the item's 
code number on the postcard, fill in your 
name and address, then mail to us. Ask 
for as many as you need. Answers come 
to you direct from the companies putting 
out the literature. 


Want to build up your files and keep them up-to-date? 


This comprehensive guide to available literature will help you 
do just that. They’re yours—free—for the asking. 


Chemicals 


Absorbers, Ultraviolet Radiation... ...Ul- 
traviolet radiation causes deteriora- 4121 


tion of many natural and synthetic 


Aromatics, 


Coal Tar...... Used exten- 
sively in the paint and varnish indus- 
try where good solvency & controlled 
evaporation rate are required. Com- 
pany furnishes complete specifications 
and samples, 

Pennsylvania Industrial Chem. 


materials. Uvinuls are designed to 
absorb radiations and minimize such 


damage. 
A Antara Chem. 


Accelerators, Delayed Action......Covers 


chemical & physical properties of 
Nobs’ Special accelerator & Nobs No. 


Chioride...... Presents detailed 


Pp. manual, offered to concrete 
users so they will have ready refer- 
ence to quantitative data on the 
effects of calcium chloride in concrete. 


illustrated. 


Calcium Cholride Institute. 


1 accelerator. Graphs illustrate out- 
standing delayed action. 39 p. Tech- 


in Bulletin 


tin describing how Becco peracetic 
acid 40% can used in a very simple 


and satisfactory procedure for bleach- 412L 


ical Bulleti Carbon, Activated, Granular...... Avail- 
oat” cal Bulletin 836 zs able to help cut carbon costs and in- 
American Cyanamid Co crease efficiency ot your process. 
n considera ower 
Acid, Adipic......A versatile dibasic acid Offers 
wan many literature. 
etroleum, chemica allie elds. 
literature covers specifica- Cham. Co. 
tions, chemical & physical propertiel, 
suggested uses, etc. Catalysts, Rhodium...... “Rhodium Cata- 
Cc E. I. du Pont de Nemours lysts for the Hydrogenation of Ring 
ompounds” covers hydrogenation of 
Acid, Peracetic...... Presents new bulle- the benzene ring...the alkyl substi- 


tuted ring...the hydroxyl substituted 
ring.. .ete. 
Baker & Co. 


ing Nylon “7 670. Complete details 
Buffalo Electro-Chem. Co. 


Aci 


d, Stearic...... Booklet describes how 
the outstanding of double 
poemnce-ee stearic acid can help 
eep end products fresh longer and 
increase sales appeal at the point-of- 


Chemicals, 


Laboratory...... Offers new 
fully detailed Catalog listing chemi- 
cals for chemical, clinical, biological, 
bacteriological, metallurgical labora- 
tories and industry. neludes full 


ata. 
412 Arthur S. La Pine & Co, 


sale, Illustrated. 
E Armour Chem, Div. 


412 


Acids, Fatty...... Produces distilled cot- 


tonseed fatty acids used in manufac- 
ture of soaps, polishes, insecticides, 
alkyd resins, adhesives, etc. Provides 
complete details in “Fatty Acids in 


Chemicals, Molybdenum...... Molybdenum 


compounds widely used in production 
of catalysts, p ges 
photungstic lake colors, molybdate 
chrome orange pigments, etc. Tech- 


product data. 


J. T. Baker Chem. Co. 


Modern Industry.” 
F A. Gross & Co. 


Acids, Organic..... 


Offers a new, 17 p. 
Technical Bulletin on the uses of 
citric, gluconic, tartaric and oxalic 
acids and their salts in the cleaning, 
polishing and plating of metals. In- 


Chiorine...... Offers 


valuable technical 
bulletins: #7—‘Liquid Chlorine”; 
#8—"“Alkalies & Chlorine in Treat- 
ment of Municipal & Industrial 

; #11--“Water Anatysis’’; 
#i4—"Chlorine Bleach Solutions”. 
Solvay Process Div. 


tile chemical. 


cludes bibliography. 157a 
412G Chas, Pfizer & Co, 
Aecrylonitrile...... Highly stable bifunc- 


tional chemical finding increasing use 
as reactive intermediate. Literature 
includes abstracts which show facets 
of current research with this versa- 


Chlorine, Liquid...... Presents new 72 p. 
technical and engineering service bul- 
letin, “The Analysis of Liquid Chlo- 
rine and Bleach.’ 
valuable data, tables, charts and in- 
dexes. No, 12. 


American Cyanamid Co. 4120 


Literature contains 


Solvay Process Div. 


Contents of This Issue... 


Chemicels and materiols..... 412 
Construction moteriais ...... 421 
Electrical equipment ........ 424 
Handling and pockaging..... 427 
Heating and cooling........ 425 
Instruments and <sontrols..... 42¢ 
Mechanical equipment ...... 424 
Pipe, fittings, volves........ 422 
Process equipment ......... 416 
Processes and services....... 428 
Pumps, blowers, compressors. . 417 


m-Chloroaniline Technical...... Water- 
white to light-amber liquid that tends 
to darken on storage. It can be 
stabilized to retard color development. 
Makes available fully detailed infor- 


mation. 
412P E. I. duPont de Nemours 
Copolymers, High Styrene...... Darex 
43G high styrene copolymer imparts 


both higher hardness and unusually 
long flex life to shoe soles. Abrasion 
and tear resistance also superior. 
Technical and comparative data 

Q Dewey & Almy Chem. Co. 


Defoamers...... For more efficient foam 
control. Versatile defoamers save 
space now wasted on foam, cut the 
processing time, eliminate waste & 
fire hazard of overflowing foam, etc. 
Offers complete details. 

L388 Dow Corning Corp. 


Defoamers...... For general use in the 
paper mill. New defoamer is highly 
effective as a defoaming agent in 
head box of paper machine & as an 
additive to top sizes. Details in Tech- 
nical Data Sheet. 

412R Hart Products Corp. 


p-Dichlorobenzene...... Paradi offers 
many advantages-—product-wise, prof- 
it-wise. Informative folder tells how 
to mold, compress, dissolve, perfume, 
color, and repackage. Complete in- 
formation in Bulletin 454. 

4128 Hooker Electrochem. Co. 


Dicyandiamide...... Important product in 
synthesis of organic chemicals, is used 
in manufacture of resins, dyestuffs, 
soap stabilizers, etc. Includes data on 
physical & chemical properties & ap- 
plications. 

T American Cyanamid Co. 


Diisooctyl Sebacate...... An outstanding 
vinyl plasticizer in that it combines 
excellent low temperature properties 
& low volatility. iterature includes 
information on usage, properties, 
specifications, etc, 

412U Naugatuck Chem. Div. 


Dioctyl Phthalate...... Shows marked su- 
“estggto A with regard to: low color; 
ow odor; low acidity; high heat 
stability; high ester content. Makes 
available specifications & sample 


quantities. 
Vv Eastman Chem. Products, 


Emulsions, Asphalt...... Replacing more 
expensive materials in extending cer- 
tain latex, starch, resins, and plastic 
glues. Stable, inert, lowest cost ex- 
tenders you can buy. Complete de- 


tails 
412W American Bitumuls & Asphalt 


Ethanolamines...... 40 p. Technical Bul- 
letin includes data on shipping, sales 
specifications, analytical procedure, 
physical and chemical properties, in- 
dustrial uses, handling and storage, 
ete. 

92 Jefferson Chem. Co. 


412 
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Ethyl Silieate...... Releases new 20 
comprehensive guide to use of eth i 
silicate as refractory mold binder 
precision investment casting. Com- 
plete information one with graphs 
& charts. Booklet F-8265. 

413A ‘Carbide & Carbon Chem. Co. 


Ethylene Carbonate...... Powerful new 
solvent now available in commercial 
quantities. For use as a 
vent for synthetic fibers...... a 
for resins. Complete informa- 

413B Carbide & Carbon Chem. Co. 


Ethylene Oxide...... Makes available in- 
formative literature dealing with the 
operating procedures for ethylene 
handling, storage, & un- 
Contains charts, diagrams, 
2; Book F-7618B. 

arbide & Carbon Chem. Co. 


2-Ethylhexanol...... Intermediate for 
most widely used plasticizers & sur- 
face-active agents. ..excellent solvent 
for many types of gums, resins, waxes. 
Makes available Informa- 
tion Sheet F-7908 

413D Carbide & Carbon Chem. Co. 


Extenders...... Advantages of incorporat- 
ing precipitated calcium carbonates 
as inert fillers, or extenders, in poly- 
ono resins used for molding or cast- 
ing Technical Service Bul- 


letin W-1. 
413E Witco Chem. Co. 
Flatting Agents, Alkyd-Urea...... Alkyd- 


urea flatting agents for synthetic fin- 
ishes. Also data on Syloid AL-1 (pre- 
vents pressure build- in metallic 
paints). Use, chemical & physical 
properties, etc. 
Ja Davison Chem. Corp. 


Glycerine...... Offers complete and de- 
tailed information on _ glycerine’s 
chemical and physical properties, in 
available descriptive reference, “ y 
Glycerine for Alkyd Resins and Ester 
Jums?” 

102 Glycerine Producers’ Assoc. 


Hydrazine...... Now available in several 
forms & in a number of derivatives. 
Has many uses—as an exceptionally 
effective reducing agent, oxygen scav- 
enger & nitrogen “building block.” 
Complete details. 

413F Mathieson Chem. Corp. 


Latex......New Technical Bulletin on 
use for exterior masonry paints. In- 
cludes information on properties & 
results of 38 experimental exterior 
paint formulations based on Dow 
Latex 512-K 


413G Dow Chem. Co. 
Lubricants...... Company makes avail- 
able a new 36 p. treatise, “Proper 
Lubrication...... The Life Blood of 


all Machinery,” which deals with the 
important subject of modern lubrica- 
tion. Data Book 54-1. 

4138H Fiske Bros. Refining Co. 


Methyl Bromide...... Offers a new infor- 
mational catalogue to acquaint the 
trade with new uses found for methyl 
bromide in recent years. Also includes 
information on the company line of 
M-B-C fumigants. 

4131 Eston Chem. Div. 


Morpholine...... Bulletin provides data 
on physical & chemical properties, 
uses & potential applications, & pre- 
sents vapor pressure, specific gravity, 
viscosity, surface tension, & other 
curves. 

4133 Jefferson Chem. Co. 

Naphthas, Aromatic Petroleum......Com- 
plete series of petroleum fractions en- 
ables many manufacturers to select 
suitable substitutes for the common 
coal tar solvents at a substantial sav- 


ings. 
413K Pennsylvania Industrial Chem. 


Naphthas, Heav Coal These 
are semi-re ned, selected coal tar 
fractions having excellent solvency 
for application ranging from wire 
enamels to roof coating compounds. 
& samples 

414A Pennsylvania Industrial Chem. 


CHEMICAL ENGINEERING—July 1954 


STAINLESS STEEL 
EQGUIPMENT.... 


-efS ONLY AS GOOD AS 
ITS FABRICATOR 


From the minute you decide on a made-to-order stainless steel vessel, 
you're in the hands of a fabricator. In fact the selection of your 
fabricator is generally one of your big problems. 

It’s more than a question of following blueprints. Stainless steel is 
a difficult alloy to work. It “acts up” during fabrication. In cutting, 
forming, welding and even in finishing, your fabricator must know 
how to guard the corrosion resistance and strength of the alloy. His 
plant must be specially equipped for working with stainless steel. 
The longer his experience, the more help he'll give you in building 
vessels that meet your requirements. 


We work exclusively with stainless steel and alloys. Our ae is 
specially tooled to fabricate this metal. Our engineers and me 

are particularly trained for the work. Why not consult us pa you 
plan your next stainless steel vessel? 


$. BLICKMAN, INC. ° 607 GREGORY AVENUE * WEEHAWKEN, WN. 4. 


SEND FOR THIS 
VALUABLE BOOK 
A request on your letter- 
head will bring ovr 
Steel for Your 
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Controlling 


VOLUME 


YOU CAN 
DO IT TOO! 


Me™ 


Imagine the time and guesswork you 
can save by measuring liquid volumes 
automatically. Just set the hand of the 
NIAGARA Electri-Contact METER at 
the volume desired and turn on the 
flow of liquid. 


SET IT — FORGET IT 


It will turn off automatically. NIAG- 
ARA METERS enable your men to 
handle more work. 


Practically every type of industry is 
using and acclaiming the accuracy of 
NIAGARA METERS. They precisely 
measure liquid volumes from one to 
one thousand gallons a minute! 


There’s a NIAGARA METER for 
nearly every type of liquid including 
most chemicals. Investigate the advan- 
tages of NIAGARA METERS. 


Write today for full details. 
BUFFALO METER CO. 
2891 MAIN STREET ‘ BUFFALO, NEW YORK 
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NEW LITERATURE 


Nitroparaffins...... Covers nitroethane, 
nitromethane, 1-nitropropane & 2- 
nitropropane. Describes specifications, 
physical uses, shipping, 


handling storage, etc., in Technical 

Data Sheet 23. 
414B Commercial Soivents Corp. 
Olls, Heavy...... Characteristics of heavy 


oils make them ideal for weed killing 
oils, sludge solvents & tar cutbacks. 
Also useful in the manufacture of 
insecticides & disinfectants. Specifica- 
tions & samples. 

414C Pennsylvania Industrial Chem. 


Oils, Solvent...... Include Shingle Stain 
Oils, neutral extenders for creosote, 
holder oils for the gas industry_and 
thinners for bituminous paints. Used 
in numerous other applications. Speci- 
fications and samples 

414D Pennsylvania Industrial Chem. 


Pentaerythritol...... Offers resin-makers 
valuable advantages. Makes avail- 
able illustrated literature covering 
features, physical properties, indus- 
trial applications, alkyd resin produc- 


tion, etc. i 
414E Celanese Corp. of America. 
Perfumes...... An illustrated brochure, 


“How the D & O Laboratories Serve 
You,” offers data on perfume, indus- 
trial odorant, aerosol, flavor & dry 
soluble seasonings product develop- 
ment laboratories. 

414F Dodge & Olcott. 


Phenolic Molding Compounds...... Photo- 
graphs of molded parts, supported by 
property data tables & by case _ his- 
tories from industrial molders, illus- 
trate economic advantages. “Bakelite 


Molding News.” 
4G Bakelite Co. 


Phosphorus Pentasulfide...... Intermedi- 
ate in the manufacture of thiophos- 
phates for oil additives, flotation 
agents, insecticides, & other chemi- 
cals. Makes available samples & tech- 
nical information. 

414 Victor Chem. Wks. 


Plasticizers...... 63 p. detailed booklet 
supplies valuable information on com- 
pany line of plasticizers. Includes 
data on the uses, chemical and phy- 
sical properties, specifications, selec- 
tion, etc. 
I Monsanto Chem. Co. 


Plasticizers, Nontoxic...... Excellent non- 
toxic plasticizer for more important 
commercial resins including polyviny! 
chloride and its copolymers. Offers 
—_— information in Bulletin 


4143 i Monsanto Chem. Co. 


Polyesters...... Company makes available 
a 52 p. basic working text for polyes- 
ter formulators and users. ivided 
into 4 sections, the manual provides 
detailed data on composition and 
utilization of polyesters. 

414K National Aniline Div. 


Polyethylene Glycols...... 52 p. booklet 
contains pertinent information on 
polyethylene glycols—covers the phy- 
sical properties, shipping data, indus- 
trial applications, specifications, test 


methods, etc. 
414L Carbide & Carbon Chem. Co. 
Potymers, Propylene Oxide...... Uecon flu- 


ids & polypropylene glycols 150, 425, 
1025, & 2025 are excellent lubricants 
& also may be used in hydraulic fluids. 
ry details in Booklets F-8326, F- 


20. 
414M Carbide & Carbon Chem. Co. 


Polystyrene, Expandable...... Can 
molded into a variety of shapes for 
low temperature insulation—refrig- 
erators, freezers, air conditioners & 
piping. Makes available complete in- 
formation. 

Koppers Co. 


Preservatives...... Increase manufactur- 
ing efficiency, improve product qual- 
ity for cordage, paint, paper & pulp, 
textile, leather, petroleum, etc. indus- 
tries. Literature includes complete in- 


formation on uses 
A Dow Chem. Co. 
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Propylene Oxide...... Expands production 
of propylene oxide. ..to meet increas- 
ing industrial need for this excellent 
intermediate. Covers data on appli- 
eations in Technical Information 

Sheet F-8485. 

415B Carbide & Carbon Chem. Co. 

Resins, Fluorothene...... 16 p. booklet, 
“Bakelite Fluorothene Resins—Prop- 
erties, Forms, Fabrication,” covers 
valuable information on_ history, 
chemical structure, properties, fabri- 
cation, and applications. 

415C Bakelite Co. 


Resins, Ion Exchange...... Nalcite cation 
and anion exchange resins perform 
with a dependability and efficiency 
that command confidence throughout 
the industry. Details in Bulletin 57, 


58, and i 
350 National Aluminate Corp. 


Resins, Vinsol...... Company presents a 
revised & enlarged technical booklet 
which illustrates how low-price Vin- 
sol resin may be used to reduce the 
cost of phenol-formaldehyde resins. 
Details in 1954 Edition. 

5D Hercules Powder Co. 


Seed Protectants...... Seed decay and 
“damping-off” largely prevented by a 
very simple economica! application of 
Spergon. Includes slurry and dry 
methods of seed treatment in Bul- 


letin 4. 
E Naugatuck Chem. Div. 


415 


Sensitizers, Gel......Efficient and eco- 
nomical gel sensitizer controls the 
rate of gelation of iatex and enables 
it to gel more rapidly. Technical 
Bulletin fully covers use in latex 


foam. 
415F Armour Chem. Div. 


Silicone Release Agents...... Developed 
for shell molders who wish to use 
solvent-type agents rather than water 
emulsions. Includes description, pro- | 
cedure for use, typical physical prop- 
erties, etc. 

415G Dow Corning Corp. 


Soda, Caustic...... Effectively standardize 
processing methods. Inspections and 
analyses safeguard uniformity. of 
caustic. Offers Data Sheets and Bul- 
letin 100 describing Hooker products 
and services. 

85 Hooker Electrochem. Co. 


Sodium Phosphates...... Offers easy-to- 
read data on sodium phosphates & | 
other chemicals. Contains sections on | 
classification, water softening, water | 
fluoridation, plus useful tables, scales, | 


etc. 
415H Blockson Chem. Co. 


Sodium Trimethoxy Borohydride...... 
Most owerful selective reducing 
agent for certain functional groups _ 
where steric hindrance is present. | 
Available immediately in pilot quan- — 
tities. Provides Bulletin 504-°. | 

409 Metal Hydrides. 


Solvents, Petroleum......Feature high 
ps combined with uniformity & 
ependability...for your processing 
& chemical requirements. Complete 
information on specifications & char- 


acteristics. 
83 Esso Standard Oil Co. 


Solvents & Plasticizers...... Presents a 
fully detailed book, prepared to give 
you a practical guide to the various 
outstanding characteristics of com- 
any line of solvents and plasticizers. 

overs technical service. 


4151 Celanese Corp. of America. 
Sprays, Stock...... Effective combination 
of lindane and toxaphene...... con- 


trols ticks, mosquitoes, flies, lice on 
beef cattle, sheep, hogs, etc. Furnishes 
a livestock pocket guide and gesetd- 
tion chart. 

4153 California Spray-Chem. Corp. 


Sulfonate, Alkyl Aryl...... Alkyl ary] sul- 
fonate in spray-dried form, Sulframin 
HD Beads are blended with complex 

hosphates and organic chemicals for 
igh detergency value. Complete 
data. 

416A Ultra Chem. Wks. 
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LEADING MANUFACTURERS SPECIFY 
CAMBRIDGE INDUSTRIAL WIRE CLOTH 


| 

| 

| 

| 

| 

| 

| 

| 

| QUALITY—accurate mesh count and uniform mesh size are 
assured because we assign individual operators to each of our 
‘ inspection just before shipment 
| ina efective material. 

| DELIVER Y—you can get immediate delivery on the most fre- 
| quently used types of cloth because we keep them in stock in 
| our warehouse. If the type you need is not in stock, we'll 
; schedule our looms to get your material to you without delay. 

| 

| 

| 

| 

| 

I 

| 

| 

| 


SERVICE—your order, no matter how small or large, receives 
prompt handling from our home office staff. Of course, your 
Cambridge Field Engineer is fully qualified to help you select 
the cloth to meet your specific needs. 


FABRICATED PARTS 


LET US QUOTE on your next order for wire cloth, in bulk or as 
specially fabricated parts. Write direct or look under "Wire 
Cioth” in your classified ‘phone book for the Cambridge man 
nearest you. And, if you buy Wire Cloth regularly, we'll be glad 
to send you our list of material available in warehouse stocks. 
FREE CATALOG gives full range of wire cloth available from 
Includes fabrication facilities and useful 
metallurgical data. Write for your copy today. 


Cambridge. 


20 x 250 mesh up to 4’ openings — any metal or alloy 


HERE'S WHY 


We're fully equipped to fabricate wire 
cloth parts of any type . . . filter leaves, 
strainers, sizing screens, etc. Single or 
quantity orders receive the same careful 
attention. We’ll work from your prints or 
draw up prints for your OK. 


The Cambridge Wire Cloth Co. 


Department G 
Cambridge 7, 
Maryland 
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NEW LITERATURE 


Sulphur Dioxide...... For re- 
uiring a superior reducing or bleach- 
ng agent, preservative, antichlor, pH 

control, or neutralizer. Provides sam- 
ples, specifications and gives complete 


ata 
M429 Tennessee Corp. 


...For the effi- 
cient removal of air-borne contami- 


Collectors, Multi-Wash... 


nation (dust, fumes, vapors, acid 
gases and odors) and recovery of 
product thru multiple washing action. 
Bulletin 610. 


BL Claude B. Schneible Co. 


igh V Equip t......Presents a 
aigeat, of high vacuum equipment for 
industry, research, education. Covers 

etc. 


data on rotary pumps, 
es. high vacuum gages, 


u 
lustrated 16 p. 
416M W. Edwards & Co. 


Tackifiers......Offers data on Koresin, a 
highly regarded tackifier which is a 
tertiary butyl phenolacetylene conden- 


Discs, 
Automatic 


Rupture......Illustrated booklet, 
aker Rupture Discs for Instant 
lease of Excess Pres- 


Kettles, Processing..... .New double mo- 
tion agitator drive developed for 
processing kettles . . . provides rapid, 


sation product. Includes properti sure,” includes pertinent data on the uniform mixing of heavy, viscous 
solubility, compatibility, sugges and applications of precious material. Covers full data on advan- 
uses, etc. metal rupture discs. tages in Catalog 356-R. 
4168 Antara Chem. 163 Baker & Co. 62 Buflovak Equipment Div. 
Tetrahydro Phthalic Anhydride...... In- Dissolvers...... Dissolve and disperse two Kilns, Rotary...... Every part is pre- 
cludes data on the properties and dis- to twenty times faster in the same cision designed, precision built to 


cusses the more important chemical 
reactions of the anhydride. Lists 
seven literature references. Technical 


Bulletin 
4160 National Aniline Div. 


space ordinary mixers require. Save 
time and labor—improve both product 
and yield per batch. Catalog offers 
information. 


R36 Cowles Co. 


give you maximum protection against 
mechanical troubles of all kinds. 
Covers application data in illustrated 


Bulletin A-442. 
Vulcan Iron Wks. 


Tetrapotassium Pyrophosphate......De- 
tailed examination of present & poten- 
tial uses of TKPP in variety of 
industries. Data on _ properties, 
etc., in Technical Bul- 

n 506 R. 


Westvaco Chem. Div. 


Dryers......Deliver top production, ex- 
acting performance, greater profits. 
Designed and constructed for hun- 
dreds of products and installed in 
countries throughout the world. 12 
p. illustrated Bulletin. 

301 Standard Steel Co. 


Kilns, Rotary......Furnishes a compre- 
hensive 40 p. illustrated bulletin 
which offers valuable information on 
the company product line of rotary 
kilns, coolers, dryers, and slakers. 
Bulletin 1115. 

178a Traylor Engrg. & Mfg. Co. 


Triethyl o-Formate......A unique ester, 
closely resembling an acetal, stable in 
presence of alkali, unstable in pre- 
gence of acid, & a source for the 
ethoxy methylene group. Details in 


Technical Bulletin. 
416E Kay-Fries Chem. 


Dryers...... Work continuously, automat- 
ically, economically, extracting vapor- 
ous moistures from instrument 
reducing dewpoint in air lines 
to as low as —100°F. Includes oper- 
ation and usage. 

173 Pittsburgh Lectrodryer. 


Laboratory Equipment...... Assures ac- 
curate samples. Helps cut sampling 
costs ... improve product quality .. . 
increase sales. Provides features of 
full-sized machines, Data 


in detailed Catalog. 
Sturtevant Mill Co. 


Tungsten Ores......Announces the avail- 
ability of a new Brochure, which de- 
scribes various methods of processin, 


tungsten ores, particularly the fro 


Dryers...... 4 solve problems of dry- 
ing air or other gases. Offer valuable 
features: of operation & 
maintenance; low installation cost & 


Mills, Grinding.... Dry, erind, classify 


—in a single system—aterials carry- 
ing an appreciable amount of surface 
moisture, reducing them to _ dry, 


flotation processes used on western a ow maintenance expense. Bul- finely-ground products. Offers Bulle- 
U. 8. ores. letin D-29. tin 17-B-11. 

416F American Cyanamid Co. Cc. M. Kemp Mfg. Co. 345a Hardinge Co. 

Vinyl Acetate Monomer...... Descriptive Dryers, Vacuum......Majorimprovements Mixers......Patented design of Marion 
Folder includes pertinent data on the in dryer design and construction... mixer guarantees precision mixing 
numerous industrial applications... provide faster, finer, cleaner opera- of chemicals, soaps, feeds, sweeping 
embracing the textile, adhesives, tion at top efficiency. Descfiptive compounds, etc. (especially where 
coatings, paper and soil conditioning literature covers many features and trace materials are used). Data in 
fields. advantages. illustrated Booklet. 

416G Celanese Corp. of America. 296B Patterson Foundry & Mach. Co. 6N Rapids Machy. Co. 

Vinyl Compounds...... Describes unique Dryers, Vacuum Chamber...... Designed Mixers...... Homo-Mixer is built & oper- 
combination of physical and chemical to handle drying of a wide variety of ates on an entirely new’ principle. 
properties offered by Plastisol com- materials which can be spread on Draws only from the bottom of the 


pounds, Used for contine. casting or 
molding. Offers full information in 
Bulletin VP-1. 
416H United Chromium. 


trays or pans. Covers application, 
operation, types and sizes available, 


etc. Illustrated. 
416K J. P. Devine Mfg. Co. 


tank with no vortex. Contains com- 
plete information on features & oper- 
ation in Catalog 402. 

63 Admiral Tool & Die Co. 


Vitamin Be...... Announces a new 24 p. 
Brochure recent nutri- 
tional and clinical information with 
a brief review of chronology, chemis- 
try, pharmacy and occurrence of the 

ae in nature. 


Dust Collectors...... Reverse-jet dust col- 
lector provides many features: cleans 
as it filters—without interruption to 
operations ; maintains filter rosity ; 
prolongs filter life; etc. Provides com- 
plete information. 


Mixers, Laboratory...... Laboratory mix- 


ers: electric motor driven, direct 
drive, variable speed and geared 
models. Air motor driven models 


also available. Offers complete de- 
tails in DH-50 


Hoffman-La Roche. 135 Western Precipitation Corp. 1258 ixing Equipment Co. 
Dust Control...... Covers special equip- Mixers, Portable......Use in industry re- 
duces costs, saves time, labor & 
. roblems pose y dusts of a nds, secures better & more refined prod- 
Process Equipment fly ash, chemical fumes, gases of any ucts. Covers construction data, di- 
temperature, aerosols, etc., in Catalog mensions, specifications, etc. 28 p. 
A-654. Catalog B-108. 
273 R. C. Mahon Co. 125b Mixing Equipment Co. 


Blenders, Twin Shell...... More thorough 
blending in fraction of the time pre- 
viously taken. One blender replaces 
methods which required a separate 
drum for every mix. Offers detailed 

oie Catalog 12. 


Dust Control...... Dust control equipment 
solves the problem of collecting valu- 
able dusts—or controlling harmful 
dusts. Makes available Bulletin cov- 
technical information. 

0. 


Mixers, Side Entering...... Covers de- 
tailed information on features, typi- 
eal applications, mechanical design, 
maintenance, shaft seals, methods of 
ete. Illustrated Catalog 


Patterson-Kelley Co. 160 Dracco Corp. 125¢ Mixing Equipment Co. 
Calculators, Centrifugal Force...... Com- sae yi Jala Sega Provide evaporation as Mixers, Top Entering...... Makes avail- 
ow as 45°F. and complete recovery able pertinent information on top 


ore makes available upon request a 
andy centrifugal force calculator. 
This new, convenient pocket-size slide 
rule offers advantages of speed and 


of condensate. Operating costs 27%- 
55% less than steam evaporators. 
Stainless steel sanitary construction. 


entering mixers (propeller type) .. . 
for closed tanks, pressure and 


vacuum for open and loosed- 


accuracy. Complete information. covered tanks. Catalog B-103. 
828a Tolhurst Centrifugals. L383 Mojonnier Bros. Co. . Mixing Equipment Co. 
Centrifagals...... Covers the advantages Filters...... Describes full line of indus- Porcelain Equipment...... 24 p. Bulletin 

of infinitely variable s hydraulic trial Auto-Klean filters. Includes data describes company line of chemical 


Avallable on ell center-slung 
nded—<entrifugals. De- 
atalog contains complete 


Tolhurst Centrifugals. 


drive, 
—and sus 
scriptive 
details. 

28b 


on principles, construction, operation, 
advantages, specifications, capacities, 
y= en case studies, etc. Catalog. 


Cuno Engineering Corp. 


porcelain equipment for process ap- 
Plications. Covers data on valves, 
Pipe & fittings, towers, raschig rings, 
special shapes. No. 438. 

4160 Lapp Insulator Co. 


Classifiers, Air......Gyrotor air classifier 
designed for close control of products. 
It features a wide range of fineness, 
controlled by simply changing the 
rotor speed, Details in Bulletin AH- 


Filters, Oll...... Company makes avail- 
able four filter Catalogs—Industrial, 
Aviation, Automotive, and Fleet. De- 
scribes the many t s of filters for 
various industries. lly detailed and 


Presses, Filter...... Filter presses de- 
_ and ade to meet indus- 
trial filtration problems...... offering 
greater performance, flexibility and 
economy than ever before. Present a 


449-11 illustrated. descripti Catalog. 
845b Hardinge Co. 277 Purolator Products. 08 gee: of. R. Sperry & Co. 
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Process Equipment...... Illustrates and 
describes its comprehensive line of 
standard and custom-made chemical 
and process equipment, and steel and 
alloy plate vessels, in new, detailed 
8 p. Catalog. 

417A Colonial Iron Wks. Co. 

Process Equipment...... Offers important 
information on side-entering, portable 
and flange-mounted mixers, double- 
cone blenders, ball and pebble mills, 
impregnating equipment, vacuum dry- 
ing equipment, etc. 


417B ' J. P. Devine Mfg. Co. 
Processing Equipment, Liquid...... 
2 Catalog covers entire tine. “Ot 


stainless steel liquid processing equip- 
ment. Includes information on filters, 
filter discs, mixing and storage tanks, 


etc 
417C 


Softeners, Water...... Includes physical 
characteristics, sizes and — 
operation, advantages, applications, 
etc., of a new continuous water soft- 
ener, in completely illustrated Bulle- 


Alsop Engrg. Corp. 


tin 4083 
417D Dorr Co. 
Stills, Water...... Provides full détails & 


specifications on steam heated stills 
up to 250 gallons per hour; electri- 
cally heated type up to 10 gallons per 
hour; gas heated up to 50 gallons per 


our 
BL363 Consolidated Mach. Corp. 


Pumps, Blowers, 
Compressors 


Releases a new, fully 
llustrated, 36 p. bulletin, which con- 
tains complete information on the 
construction and operation of heavy- 
duty air compressors for industry. 


Bulletin No. A-72. 
17E Joy Mfg. Co. 


Compressors, Centrifugal...... Offers a 
complete line of centrifugals for gas 
compression and_ refrigeration—up 
to 10,000 horsepower in a single unit. 
Data im “Centrifugal Compressors 
for Industry.’ 

77 Carrier Corp. 


Fans...... Bifurecator fans efficiently ex- 
haust hot, corrosive, flammable 
explosive fumes. Makes available 
complete information in “Desi Data 
for Exhaust & Bifurcator 


Bulletin DB-4- 
la Fans Div. 


Offers helpful data concerning 
cooling and drying problems, system 
ventilation, and open surface tank 
ventilation. Dimensions, applications 
and performance data in 12 p. il- 
lustrated Bulletin 650. 

vE Robbins & Meyers. 


Fans, Exhaust...... Introduceg a com- 
plete new line of corrosion-resisting 
exhaust fans. Offers pertinent data 
covering construction, dimensions, 


weights, and performance character- | 


istics. Bulletin F/1 
417G Duriron Co. 
Detailed Bulletin completely 


describes and illustrates the company 
line of economical all-purpose pumps 
—water handling pumps available in 
the widest range of sizes and horse- 
power. No. B-2300. 

263d Peerless Pump Div. 


For dependable pump serv- 

ce under tough operating conditions. 
Available in 12 alloys, 
heads to, 240 ft. and capacities 
2000 gpm. Offers full details in Bul. 


letin P/1. 
7 Duriron Co. 


Pumpes...... Designed and constructed to 
withstand abusive service—such as 
pumping highly abrasive mixtures, 
corrosive liquids, hot solutions or 
heavy slurries. Provides complete de- 
tails in Bulletin SwWO. 

TR383 Nagle Pumps. 
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DAY engineered dust control includes 


lant survey, system layout, strategic 
ocation o ipment and efficient 
installation. T These factors and many 
more are included in DAY’S engi- 
neered dust control to assure you the 
utmost in effectiveness and over-all 
economy. 


DAY engineered dust control is backed 
by a program of constant research for 
greater equipment and system effi- 
ciency. For example, DAY engineers 
achieved an important advancement 
in dust filter efficiency with the de- 
velopment of DAY’S patented SELF- 
ADJUSTING BLOW RINGS for the 
DAY “AC” (Hersey Type) Dust Fil- 
ter. These blow rings compensate for 
any variation in filter tubes due to 
changes in temperature, pressure, 
moisture conditions, etc. They assure 
perfect cleaning air contact. 


5 Important DAY Advantages 


1 DAY'S continuous Reverse Jet Clean- 
ing permits the use of more efficient 
filter media which gives filtering effi- 
ciencies up to 99.99-+%. 

2 Constant air volumes are maintained. 


3 Continuous, automatic operation with- 
out the necessity of shutting down any 
section for cleaning. 

4 Air-to-cloth ratios to as high as 20 to 1. 


5 Self-Adjusting Blow Rings assure per- 
fect reverse air to cloth contact. 


Write For New Bulletin 


If you have a dust control problem, 
whether it involves a complete system or 
a single unit, your inquiry is invited. 
WRITE FOR BULLETIN 528-R, 


The ORY Company 


856 Third Ave. N.E., Minneapolis 13, Minn. 


IN CANADA: P. ©. Box 70N, Ft. William, Ontario 
Branch Plants: Buffalo, Fort Worth, Welland, Ontario 


Representatives In Principal Cities 


DUST CONTROL 


ENGINEERING 
IS IMPORTANT! 


Photo shows two of eight DAY “AC” Dust Filters 
used by Chas. Pfizer & Co., Inc. The fliters shown 
are located at the Groton, Conn. plant. DAY'S 
Reverse Jet Cleaning permits the use of a better 
grade of pressed wool felt which captures even 
submicron dust particles, 


Two of the eleven DAY "AC" Dust Filters used by 
Pillsbury Mills, Inc. The filters shown are in the 
cake mix plant at Hamilton, Ohio. Space and 
headroom were at a premium in this modern, one 
story plant and the dust control equipment was 
placed to consume a minimum amount of space. 
Leading millers and food processors recommend 
DAY for dust control engineering. 


DAY "AC" Dust Filter installation, Lapp Insulator 
Company, LeRoy, New York. The company re- 
ports—"most of our dust is very fine and varies 
in size from 1 micron to 25 microns. The DAY Dust 
Filter solved our dust problem”, DAY “AC” Filters 
consistently provide filtering efficiencies up to 
99.99+%. 
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NEW LITERATURE 


ek hae To force liquids, solutions or 
gases through tubing .. . easily, 
quickly. Feature no corrosion, no 


be contamination, no valves to olog, etc. 
Offers complete information il- 
e sin e COs O lustrated Folder. 


418A Sigmamotor, Inc. 


Pumps...... Information on the number 

of ee depth of box, type of pack- 

chemical and physical prop- 

ortins of fluid being pumped, speed 

. of shaft, and other pertinent usable 

facts, in Bulletin S-147. 
369 . 


Taber Pump Co. 


out industry for many services. Ca- 
pacities range up to 2,000 gpm, pres- 
sures to 1,200 psig, temperatures to 
350F. Contains en information 


the many costs of Steam Turbine Co 


Pumps, Bronze...... Makes available il- 
justrated literature which covers the 


Hypro Model 4300 bronze pump, de- 
. signed for continuous water recircu- 
cide lation use. Includes data on features 


and performance. 
418B Hypro Engrg. 
Pumps,. Centrifugal...... Handle corro- 


sive liquids. Now available in 8 dif- 
ferent materials. Information on 


these new materials, performance 

costs do not end simply with equip- curves, specifications, dimensions, etc. 

ment replacement. A complete analysis 421 Goulds Pumps. 

must include shutdowns, lost production time, expininn 

product contamination and spoilage, fume dam- terms tked "in “pump ‘calculations. 

age to buildings and associated equipment, pos- Co. 

sible injury to personnel. Compare this myriad of 

costs against the single outlay for Tantalum, the Makes avaliable a, new illustrated 

i ly ion-resisting’’, but specication 
metal that is not merely “corrosio No, 

id. e Laval Steam Turbine Co. 

acid proof. Centrifugal...... New fractional 

‘ If you are processing hot or strong acid solu- hp pump requires no drive shaft . . 

tions, if you are making a pure product in which 
equipment contamination or side reactions can- tise” Fostoria Pressed Steel Corp. 

not be tolerated, tantalum is probably the most Pumps. Conteitegel,....-Type UNE | 2- 

economical material of construction you can use. Oller. lone’ 

Experienced Fansteel engineers are at your serv- Data in’ Bulletin 

418F Worthington Corp. 

ice for consultation at no cost to you. Pampa, Ohamical_____Corroson-resst 

c 8 covers entire 

Use Tantalum with economy for most acid solutions strong caustic rong euiphuric acid to 

and corrosive gases or vapors except HF, 10-4000 gpm—sizes 4-125 hp. Data 

alkalis, or substances containing free SO. 27 vobisausnecalaseit Ingersoll-Rand Co. 


Pumps, Chemical Process...... Makes 
available valuable information on 
pumps for chemical process work— 
truly all- pumps for higher 
heads capacities. ylete de- 
scription in Bulletin B-16 

8b Peerless Div. 


Pumps, Chemical Transfer...... For con- 
tinuous or intermittent light duty in 
transferring process chemicals. Me- 
chanical shaft seals eliminate stuffing 
box troubles & shaft leakage. Provides 
Bulletin B-1606. 9 

2638a Peerless Pump Div. 


Pumps, Controlled Volume...... Provides 
complete information on flow control 
Ask for ‘a copy of our free booklet instruments designed to provide 


“*Acid-Proof Tantalum Equipment for Chemical Operations” 


om an "Bulletin 11 Milton Roy Co 

y 

FANSTEEL METALLURGICAL CORPORATION |} Pumps Wigh Cites ex: 

es Vv 

NORTH CHICAGO, ILLINOIS, U.S.A. Mich bee. 

vides solutions to various problems 

in pump selection, in completely re- 
vised brochure, Catalog 700. 

32402C 303a F. J. Stokes Mach. Co. 
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—> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It's 
that easy now. 


Pumps, Horizontal, Split Case...... 
detailed information on split case hor- 
izontal pumps. Provide numerous 
features—top quality...superior per- 


formance...highest efficiency. ul- 
letin B-1300. 
263f Peerless Pump Div. 
Pumps, Liquid...... Pump viscous fluids 
efficiently and economically ... and 


serve as combined meter and pump 
due to their unusually high volumetric 
efficiency. Describes the entire line in 
Bulletin L51. 

425 Kinney Mfg. Div. 


Pumps, Magnetic Drive...... Present 
many features—liquid is confined to 
wetted end...leakage eliminat ‘ 
revolutionary design...no packing-—- 
no seals...etc. Offers details in illus- 
trated Bulletin 

263h Peerless Pump Div. 


Pumps, Metering & Proportioning...... 
cxplains operation of the pump, il- 
lustrates its design features & gives 
complete capacity & pressure infor- 
mation on the entire line, in new 
Bulletin KP-54. 

419A Hills-McCanna Co, 


Pumps, Multi-Stage...... Company offers 
data on two, three, four and five-stage 
pumps—multi-stage split case pumps 
for medium capacities at high heads. 
Provides a full description of pump 
line in Bulletin B-1400. 

Peerless Pump Div. 


Pumps, Packingless Water...... Furnishes 
pertinent information on the company 
line of packingless water pumps— 
mechanically shaft sealed, split case, 
general-purpose pumps—in illustrated 
Bulletin B-1350. 

263e Peerless Pump Div. 


Pumps, Piston-Diaphragm...... For con- 
trolled-volume pumping of fluids. Flow 
charts, typical applications, descrip- 
tion & specifications of models of vari- 
ous capacities & constructions, in Bul- 
letin 300. 

271 Lapp Insulator Co. 


Pumps, Processing...... Covers important 

pe on pumps for heavy-duty proc- 

ssing. These pumps feature rugged 

ter-line-mount design for hydro- 

sarbons and process liquids. Complete 
details in Bulletin B-1605. 

263¢ Peerless Pump Div. 


Pumps, Single Suction...... The oversize 
bearings handle severe strains and 
mean greater maintenance savings. 
Enclosed impellers, accessible con- 
struction, interchangeability of parts. 
Bulletin 976D. 

47 Buffalo Pumps. 


Pumps, Slurry...... Pertinent data no 
Tydroseal pumps-—slurry, dredg 
sand. Offer initial & maintained hieh 
efficiency, power savings, foolproof 
operation, etc. Details in fllustre ted 
Catalog 953. 

419B Allen-Sherman-Hoff Pump. 


Pumps, Slurry...... Slurry pumps handle 
extremely thick slurries with high 
specific gravities. Feature long op- 
erating life with little or no main- 
tenance. Covers features and selection 
data, in Bulletin 181. 

427 Morris Mach. Wks. 


Pumps, Sump......Rugged, automatic 
sump pumps for use in basements of 
industrial plants or wherever large 
quantities of water are to be disposed 
of at higher heads. Offers informa- 
tion in Bulletin 3M-3-54. 

419C Neptune Pump Mfg. Co. 


Pumps, Vacuum. -Valuable sugges- 
tions on installation, starting, servic- 
ing, trouble-shooting, & help ul “do's” 
& “don'ts” on vacuum pumps 
vacuum pumping pons, in fully 
| 


. Stokes Mach. Co. 
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Cross section view of the GUARDIAN gasket shows its GUARDIAN gaskets are made in round, oval, square, 


unique and rugged construction—alternate layers of flatside, diamond, and pear shapes. They are fur- 
metal and asbestos. The inner and outer edges are nished in a wide range of sizes for pipe flanges, 
reinforced with two or more thicknesses of metal. For boilers and other equipment. For raised face pipe 
use against acids and other chemicals, GUARDIAN gas- flanges, GUARDIAN gaskets with metal centering rings 
kets ore made of stainless stee! with ‘'Teflon’’ filler. ore recommended. 


Keeps joints tight 


automatically, 


regardless of 


temperature changes 


Guardian Gasket 


GvuarpIAN gaskets assure permanently tight joints because they com- 
press and rebound instantly and repeatedly. Thus, they conform with 
expansion and contraction caused by changes in temperatures. The 
need for retightening joints is greatly reduced resulting in less mainte- 
nance and longer gasket life. 

Since GuarpIAN gaskets do not adhere to the flanges, you save two 
ways: (1) time required to clean the flanges is reduced, and (2) the 
gaskets can frequently be reused. 

GuARDIAN gaskets are unaffected by extreme temperatures and pres- 
sures. They offer maximum protection against blow-outs and leaks under 
all service conditions. Get all the facts about GuarpIANn gaskets—call 
your Garlock representative or write for folder AD-104. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore ¢ Birmingham ¢ Boston ¢ Buffalo ¢ Chicago ¢ Cincinnati ¢ Cleveland 
Denver ¢ Detroit ¢ Houston « Los Angeles ¢ New Orleans « New York City ¢ Palmyra (N. Y.) ¢ Philadelphia 
Pittsburgh ¢ Portland (Oregon) ¢ Salt Lake City ¢ San Francisco ¢ St. Louis ¢ Seattle ¢ Spokane ¢ Tulsa, 


In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 
*Registered Trademark 


PACKINGS, GASKETS, OIL SEALS, MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 
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NEW LITERATURE 


Instruments & Controls 


Gages...... For pressure, vacuum or com- 
pound service. There are no gears or 
teeth to wear out. Cam wiping action 
keeps contact points clean and 
smooth. Provides complete informa- 
tion in Catalog G-2. 

341 Helicoid Gage Div. 


Recorders......New miniature electrical 
recorders offer extreme compactness 
...Cormag self-shielding mecha- 
nism...A-C and D-C models. Offers 
Bulletin covering complete specifica- 
tions and prices. 

306a Weston Elecl. Instrument. 


or continuous control of liquid or 
gas streams. rd ratio of any 2 
wavelengths chosen. Thermostatted ; 
enclosed in explosion-proof contain- 


Gages, Tank...... Presents valuable infor- 
mation on 100% automatic tank gages 
for gaging liquids of all kinds. Gages 
are approv by the Underwriters 

Laboratories. Makes available detailed 


Rectifiers...... Bulletin describes different 
types of electroplating rectifiers, with 
capacities from 5 to 50,000 amperes, 
standard & special designs. Also 
covers data on regulators & controls. 


ers. Illustrated. literature. No. B 20-54. 
2708 Perkin-Elmer Corp. BL382 Liquidometer Corp. 4200 Wagner Bros. 
Analyzers, Multi-Component...... For the Indicators, Bin Level...... Simple, reli- Regulators, Flow......Covers new self- 


pilot plant. Continuously record the 
concentration of up to six components 
in a pilot proce stream on a six- 
minute cycle. Billletin offers complete 


able & inexpensive means of indi- 
eating level of granular, pulverized & 
semi-liquid materials stored in tanks, 
silos, hoppers & bins. Offers new 20 


contained flow foaietng, device for 
clean gas-free liquids. equires no 
air or electric power. Data on fea- 
tures, operation, application, etc., in 


details. . Book. Catalog 10-F-70. 
Perkin-Elmer Corp. BL307 Bin-Dicator Co. oP Fischer & Porter Co. 
Analyzers, Gas...... Analyzers capable Indicators, Electronic Level...... For ac- Regulators, Pressures......Available for 
of indicating gas concentrations as curate, continuous level measure- for steam, air, gas, oil, water or other 
low as 5 parts per billion... use ment of liquids or divided solids. Fea- fluid. Includes new internal construc- 


most sensitive method of analysis 
known—detection of mercury vapor 
in ultra violet light. 
E Taller & Cooper. 


ture savings in initial cost and in 
maintenance. Complete new instru- 
ment data. 

339a Fielden Infstrument Div. 


tion features which give higher ca- 

gouty & close regulation, in illustrated 
ulletin C-95. 

373 Fisher Governor Co. 


Comparators......For quick, easy de- 
termination of pH, chlorine, phosphate 
or nitrate. Describes theory and ap- 
plication of pH and chlorine control 
and covers the line of comparators. 


Fully illustrated. 
R363 W. A. Taylor & Co. 


Control, Filter...... System for central- 
ized filter operation & automatic filter 
backwashing offers improved filter 
control & operating convenience, at 
lower plant construction cost. Bul- 
letin 480-LL 

420A Builders-Providence. 


Control, pH...... 12 p. brochure presents 
picture of continuous pH recording & 
control in three major processin 
areas-—water treatment, control o 
chemical reactions, waste disposal. 
Details in Bulletin 340-14. 

420B Beckman Instruments. 


Control Systems...... Cabinetrol panels 
form a standard low-voltage control 
system that handles all motor types 
up to 600 hp from central location. 
Offers information in des- 
criptive Bulletin GEA-3856. 

108 General Elec. Co. 


Controllers...... Data on automatic re- 
cording pressure controlers for hom- 
ogenizers & high pressure pumps. 

ffer advantages of increase proc- 
essing efficiency, direct & immediate 
labor savings, etc. 

4200 Manton-Gaviin Mfg. Co. 


Controllers & Meters......36 p. illustrated 
booklet covers equipment for the 
measurement & control of liquids & 
gases. Includes data on controllers, 
meters, gages, valves, venturi tubes, 


ete. 
420D Simplex Valve & Meter Co. 


Controllers, Recording......Offer reduced 
maintenance thru the ‘Magnetic 
Standard” in potentiometers and an 
improved bridge balancing unit in a-c 
bridge instruments. Data in Bulletin 


Instrumentation, Steam Generation...... 
A convenient, one source reference— 
$2 p. illustrated bulletin—for all prod- 
ucts of Honeywell's Industrial Divi- 
sion applicable to steam generation. 
Bulletin 9050. 

420G Minneapolis-Honeywell 


Regulators, Temperature...... Designed to 
limit heater steam pressures to an 
adjustable maximum—need for sepa- 
rate reducing valve eliminated. Com- 
plete information on design features 
in Bulletin T50. 

420Q Spence Engrg. Co. 


Instruments, Industrial...... Honeywell's 
Composite Catalog offers comprehen- 
sive coverage of Industrial Division 
products—millivoltmeter pyrometers, 
Electronik potentiometers, thermom- 
eters, etc. Catalog 5001. 

420H Minneapolis-Honeywell 


Spectrographs, Production Control...... 
Covers spectrograph for instantaneous 
direct reading and _ photographic 
analysis specifically developed for re- 
search and rapid production control 


analysis. 
R Scientific Specialties Corp. 


ae + 


Accessories. .....In- 


Instruments, Mechanical...... Pr ts a 
48 p. fully detailed & illustrated cata- 
log which describes dial indicating 
thermometers, recorders, controllers, 
their accessories & diaphragm motor 
valves. 

4201 Weston Elecl. Instrument Corp. 


crease range, sensitivity, versatility 
and convenience of this universal! 
accepted instrument—the Model 
Details in Data 
lle 40-14. 


Beckman Instruments. 


Meters, Controls, Test Equipment..... 
196 p. illustrated Catalog covers 
laboratory and portable test instru- 
ments, bridges, decades and record- 
ing instruments, service instruments, 
etc. No. 54. 

4203 Electro-Tech Equipment Co. 


Speed Control, Turbine...... Offers new 
30 p. .fully illustrated bulletin, 
“Fundamentals of Turbine Speed 
Control,” which clarifies operation of 
automatic speed control for steam 
turbines. No. H-21. 

4208 Elliott Co. 


Meters, Flow...... Indieating, recording, 
integrating & controlling instruments 
of both evenly graduated & square 
root types, as well as area meters & 
differential converters, covered in 
60 p. Catalog 2320. 

K 


420 Minneapolis-Honeywell 


Telemeters, Level & Pressure......Bulle- 
tin covers description & illustrations 
of transmitters & receivers, diagrams 
of installation arrangements, applica- 
Nor) & operating features. No. 230- 


420T Builders-Providence. 


Meters, Moisture......Simple, portable 
precision instrument quickly and ac- 
curately determines the amount of 
surface moisture in powdered, granu- 
lated or fibrous materials. Fully 
illustrated and detailed. 

420L Heyl & Patterson. 


Testing Machines, Fatigue...... Data on 
fatigue machines of 13,000 lb. capacity. 
Elevated temperature testing, prin- 
ciples of “‘constant-force” operation & 
specifications covered, in descriptive 
Bulletin 4214. 

4200 Baldwin-Lima-Hamilton Corp. 


Potentiometers...... Dynalog Potentiom- 
eters with standard thermocouples 
provide unerring temperature meas- 
urement for any range up to tt 


Offer sustained accuracy of 3 of 1 


Thermometers, Dial...... Provide valu- 
able features: climate-proof case; 
maximum response...minimum fiut- 
ter; all welded stem construction ; etc. 
Full data on precision-built thermom- 


gg ORD-8108. of scale, Bulletin 427-1. eters in Bulletin 144. 
General Elec. Co. 46 Foxboro Co. 165 Manning, Maxwell & Moore. 
Controls, Temperature ...... Furnishes Pyrometers, Portable......Line of sturdy Transducers...... Describes instruments 


data on new electronic temperature 
control...applicable in production 
processes for electric, steam & hot 
water heaters; baths -of all kinds; 


precision instruments bring instant, 
accurate results...wherever tempera- 
ture readings are required—on the 
production line, in the lab, or in the 


for the measurement of gage, dif- 
ferential, and absolute pressures. In- 
cludes drawings, specifications, and 
selection tables, in 12 p. detailed Bul- 


ovens, kilns, dryers; etc. field. letin PT-1. 
420E Fielden Instrument Div. M386 Illinois Testing Labs. 420V Statham Labs. 
Controls, Temperature...... Offers infor- Pyrometers, Radiamatic...... Illustrated Transmitters, Electronic ..... . Ideally 


mation on the company line of tem- 
perature controls. purpose, 
cperation, oe switches, 
materials, specifications, etc., in 

Bulletin 103. 
20F Burling Instrument Co. 


28 p. covers 4 types of Radiamatic 
radiation detectors for measuring 
temperatures from 125 to 7000 F. 
Units feature accuracy, speed, & 
versatility. Catalog 9301. 

420M Minneapolis-Honeywell 


suited to requirements of modern 
processing plant & power siation. 
Ruggedly built for reliable perform- 
ance under severe operating condi- 
tions. Catalog 400A. 

96 Manning, Maxwell & Moore. 


Controls, Valve...... LimiTorque is op- 
erating thousands of valves all over 
the world...in hot and subzero cli- 
mates, indoors and outdoors—speed- 
tly, safely, dependably. Details in Cat- 
alog L-54. 

181 Phila. Gear Wks. 


Pyrometers, Thermo-Electric......‘Tem- 
perature Indication” features the full 
story on modern pyrometry and covers 
complete line of pyrometers espe- 
clally designed for different tempera- 
ture-reading problems. 

420N Illinois Testing Labs. 


Transmitters, Pneumatic Signal......Il- 
lustrates & describes the pneumatic 
signal transmitter designed especially 
for use with the Hagan ring balance 
meter. Applications, operation, etc. in 


Bulletin 9653M. 
20W Hagan Corp. 


420 
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Transmitters, Pressure...... Can measure 
pressures within %% of 20-40 psi 
shiftable range spans. Operate on sim- 
ple force-balance principle. Includes 
valuable features and advantages in 
Bulletin 98097. 


40-1 Taylor Instrument Cos. 
Weighing Systems, Electrical...... Meas- 
ure batch ingredients accurately... 


automatically. Provides complete de- 
tails in Data Sheet 10.18-la, “Unit 
Measuring Systems with Baldwin 
Electric Strain Gages.” 

148-9a Minneapolis-Honeywell. 


CONSTRUCTION MATERIALS 


Adhesives, Lagging......20 p. Reference 
Manual covers data on lagging adhe- 
sives, sealers, surface coatings, fire 
retardant mastics and vapor barriers. 
Includes full technical products in- 
formation. No. 545. 

Benjamin Foster Co. 


r Asbestos...... For your most exacting in- 
sulation requirements. Tough—will 
not crack, crumble, powder. Designed 
for temperatures up to 1200°. Un- 
affected bg water, vapor, fumes. Fully 
illustrated. 

261 Union Asbestos & Rubber. 


Cements...... Describes new pour-lay ce- 
ment which resists corrosive acids, 
acid gases, salts, solvents & high tem- 
peratures. Includes cost-cutting & 
labor saving advantages, technical 
data, prices, etc. 

421AA Sauereisen Cements Co. 


Coatings, Protective......Explains sys- 
tem of custom-made protective coat- 
ings. System gives positive protection 
to both old & new structures, & to 
structural materials & industrial 
equipment. 16 p. 

B Rowe Paint & Varnish Co, 


Coatings, Protective...... Covers proper- 
ties, uses & application methods of 
rust-proofing, corrosion-resistant mas- 
tic coating for exteriors of tanks, 
vats, ducts & structural work. Fully 


illustrated. 
4210 Palladium Mastic Corp. 


Coatings, Protective...... A new Bulletin 
on corrosion-resisting coating, lining 
and surfacing materials, applies new 
classification methods to help corro- 
sion and material engineers. Bulletin 


No. 100. 
421D Carboline Co. 
Coatings, Protective...... Primers, coat- 


ings & trim recommended in complete 
Tanx protection system...& data on 
surface preparation, priming & appli- 
eation of finish & trim coats. Tech- 
Bulletin 5310. 


General Paint Corp. 


Fabrication, Industrial Equipment...... 
Modern facilities geared to meet needs 
of industrial development & expansion. 
Include manufacture of heavy ma- 
chinery, medium & heavy plate-work, 


ete. 44 p. 
421F Treadwel! Construction Co. 
Form Boards...... Describes and illus- 


trates Fiberglass acoustical form 
board for poured-in-place roof decks 
for industrial plants, commercial 
buildings and schools. Data on four 
basic tasks. 
421G Owens-Corning Fiberglas Corp. 


Paints, Protective...... Proven successful 
against all forms of corrosion (cor- 
rosive fumes, condensates and spill- 
age). Includes performance record 


¢ with over 175 corrosives, in detailed 
Bulletin 750. 

106 U. S. Stoneware Co. 

Platinum Clad...... Includes data on how 


it is made, thickness of platinum 
cladding, test for imperfections, heat 
exchange pyrolysis tubes, 
tube sizes connections, linings for 
etc. 


Baker & Co. 
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Cross-section of the Goulds Fig. 3705 pump, 
showing stuffing box on suction side. This pump 


Sa 


s steel 316, FA-20, 304; 
all iron; all bronze; bronze fitted; all iron, stain- 
less trim; all bronze, stainless trim. Write for 
Bulletin 725.3. 


ATLANTA + BOSTON + CHICAGO « HOUSTON + NEW YORK « PHILADELPHIA 


This Gould Fig. 3705 stainless 
steel centrifugal pump is hand- 
ling acetic anhydride from a 
receiving tank to reaction kettles, 
at 10 GPM, under a head of 
50 ft. 


Acetic anhydride is duck soup 
to this stainless steel pump 


A New Jersey plant producing — cleaning, or for removing and 
dyes and other textile finishing —_ replacing the impeller, without 
chemicals uses large quantities — disturbing the piping connec- 
of acetic anhydride. Thishighly- _ tions. And you can easily adjust 
corrosive material would eat the the clearance between the im- 
insides out of any ordinary pump _ peller vanes and casing. 
in a few weeks. But this Goulds 
pump handles it easily and about the Fig.3705 stainless steel 
without damage. 

It’s a Goulds Fig. 3705 stain- 


For additional information 


pump, write for Bulletin 725.3. 
This is just one of a full line 


less steel centrifugal pump— — of Goulds pumps which includes 
with a design which keeps main- — models and_ sizes for almost 
tenance problems under control. —_ every industrial application. If 


For example, the stuffing box is | you have any pumping problem, 
under suction pressure only, so — Goulds engineers will be glad to 
leakage is virtually eliminated. consult with you on the type, 
You can get at the pump’s _ size and installation of pump 
working parts for inspection and _ that will best satisfy your need. 


PUMPS INC. 


PITTSBURGH «+ TULSA 
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PneuBin will solve your flow stoppage problems and help reduce your 
operating expense. When materials hang-up in your bins and hoppers, 
PneuBin starts them flowing again. The PneuBin unit consists of a 
steel-backed neoprene panel, mounted on the inside wall of your bin. 
By the pnuematic inflation and deflation of the panel, the bin contents 
are displaced and disturbed to activation. After the diaphragm has 
collapsed, the air control unit (operating off the regular plant air 
supply) starts another cycle of inflation and deflation. The process 
continues automatically at whatever frequency is set on the air controller. 

Because the neoprene panel is resistant to oils and most chemicals 
and is also thick and tough enough to withstand severe abrasive service, 
PneuBin is applicable to most any bin flow problem. 


Don’t beat your bins 
to death... let 


neoprene panels solve 
your flow problems! 


Sizes: PnevBin panels are available in 14 standard sizes, 4” to 24” wide, 6” to 
72” long. Special sizes can be made if required in quantity. 


Send for “Flow Stoppage Report" and free 
literature. PneuBin engineers will gladly make 
recommendations, with no obligations on your 
part. 


PneuBin is a product of 


PUMPS 


GEROTOR MAY CORP., Baltimore 3, Md. 


HYDRAULIC 


MOTORS” 


NEW LITERATURE 


Process Equipment, Fabricated...... Co 
aoe modern facilities including X-ray 
nspection and stress relieving which 
insure quality control. Equipment in 
all commercial metals and alloys. 
Data in Catalog 490. 

34 L. O. Koven & Bro. 


Selectors, Tool Steel...... Derived from a 
new method for the selection of tool 
steels designed on the fundamental 
basis that the application dictates the 
choice of tool steel. Explicit instruc- 


tions 
422A Crucible Steel Co. of America. 


_efion Sheets, Cementable...... Offers per- 
tinent information on chemical, elec- 
trical & physical properties, typical 
uses, suggestions on application & 
bonding agent selection, etec., in Cata- 
log MI-44 

422B 


United States Gasket Co. 


PIPE, FITTINGS, VALVES 


Calculators, Vacuum...... Makes avail- 
able new vacuum calculators for rapid 
slide-rule vacuum calculations. n- 
cludes a standard ABCD log scale. 
Helps determine the proper pump for 
a specific process. 

3b F. J. Stokes Mach. Co. 


Elbows, Long Tangent...... Feature many 
advantages: save pipe; often elimi- 
nate short nipples & their extra welds; 
save time & money in lining up & 
clamping pipe & fitting, etc. Data in 
Catalog 54. 

286 Midwest Piping Co. 


Fittings...... Klinger Master Catalog de- 
scribes the complete range of products 
...compressed asbestos sheet pack- 
ings for all purposes, valves, cocks, 
— gages, synthetic & silicone rub- 


139a 


Klinger Corp. of America. 


Fittings...... Announces availability of 
a new, hard cover 304 p. general cata- 
log (55) on seamless welding fittings, 
forged flanges & forged steel fittings. 
Tilustrations, dimensions, specifica- 
tions, etc. 

72-3 Ladish Co. 


Fittings, Corrosion-Resistant...... For 
use with light-wall pipe. Tangential 
section cuts initial costs & simplifies 
piping installations. Includes types, 
size ranges, test data, dimensions, 

charts, etc. 


Horace T. Potts Co. 


Fittings, Pipe...... Company furnishes in- 
formation on superior corrosion-resist- 
ant pipe fittings...screwed, flanged, 
butt weld. Includes full description of 
product line, in Cata- 


Camco Products. 


Hose, Metal, Flexible...... For difficult 
fluid and gas handling jobs. Durable 
and leak-proof for conveying, con- 
trolling movement & vibration, cor- 
recting misalignments, etc. Details in 
Bulletin 20D. 

12 Atlantic Metal Hose Co. 


Nozzles...... Offers information on line 
of airblast cleaning nozzles. Three 
standard models are described. Also 
included are pressure blast hose fit- 
tings for standard airblast nozzles. 
Catalog No. 27-A. 

422C American Wheelabrator 


Nozzles, Spray...... Company provides a 
48 P. industrial Catalog will full data 
on thousands of standard and special 
nozzles for eve type of spraying. 
Also includes information on related 
equipment. 
TL382 Spraying Systems Co. 
Pipe & Fittings, Glass...... Glass pipe & 
fittings for full-scale production op- 
erations. Strengthened by end-temper- 
ing & feature corrosion-resistance, 
etc. Catalogs EA-1 


14-5a 


Corning Glass Wks. 
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Pipe, Fittings & Valves Corrosion- 
resistant saran lined pipe, fittings and 
valves feature greater dependability 
and longer life—assures tight, leak- 
proof joints. Makes available detailed 
Catalog. 

Dow Chem, Co. 


Covers data on wood-lined 
steel, saran rubber-lined steel, wood 
stave and fabricated piping products 
...for water, corrosive liquids, chem- 
ical gases, pulps, slurries, etc. Illus- 
trated. 

423A Michigan Pipe Co. 


48 p. manual offers valuable 
information on stainless steel and 
high alloy tubing.’ Sections include 
tubing classification, engineering data, 
tables, ordering information, advan- 
tages & selection, etc. 

Trent Tube Co. 


Unions & Swing Check Valves 
Catalog contains complete engineer- 
ing data and specifications on the line 
of hot forged steel pipe unions and 
swing check valves. Fully illustrated. 


No, 11 
4230 Catawissa Valve & Fittings Co. 


Valves Safe control for ammonia and 
other hard-to-hold fluids...with 300- 
Ib. heavy-duty all-iron valves—globe, 
angle, expansion, check. Included are 
features, dimensions, list prices, etc. 
D Crane Co. 


52 p. Catalog, divided into 
sections on magnetic, check, regulat- 
ing special valves, includes applica- 
tions, specifications, installation draw- 

ow curves, detailed illustra- 


Marotta Valve Corp. 


Valves......Gives features, application 
information, and_ specifications on 
valves for instrument piping and gen- 
eral use. New literature also includes 
numerous photographs and diagrams. 
Data Unit 234. 

F 


423 Jerguson Gage & Valve Co. 


Presents descriptive  illus- 
trated Circular on valves available 
in stainless steel alloys, monel metal, 
nickel aluminum; in wide variety of 
types—-globe, gate, check, needle & 
“Y” valves. 

70 Wm. Powell Co. 


Valves, Anhydrous Ammonia Pre- 
sents a new, 16 p. fully illustrate 
catalog describing the entire line of 
anhydrous ammonia valves and steel 
fittings for soil fertilization and in- 
dustrial uses. No. 802. 

3G Henry Valve Co. 


Valves, Ball......Offered in sizes from 
12” to 48” for shut-off service at pres- 
sures up to 150 psi, for water works 
and industrial applications. Includes 
valve characteristics in illustrated 


Bulletin 159. 
3H S. Morgan Smith Co. 


Valves, Blow-Off New fully illus- 
trated Catalog introduces a redesigned 
blow-off line plus 1500 and 2509 Ib sp 
Univalves. Includes installation photo- 
graphs, line drawings, cutaways, etc. 
No. 12-D1. 

4231 Edward Valves 


Valves, Butterfly, Air-Operated...... 
Specifications of butterfly valve bodie 
& new Honeywell Series 800 dia- 
phragm motor operators. Tables of 
allowable pressure differertials in- 
cluded. Bulletin 1701. 

4233 Minneapolis-Honeywell 


Valves, Chiorine Valves designed ex- 
clusively for water-free chlorine gas 
or liquid up to 300° F. They feature 
maximum safety, high corrosion re- 
sistance, smootia operation, etc. Lllus- 
trated. 

423K Crane Co. 


Valves, Diaphragm Unique design 
isolates the working parts of valve 
from the flow. There is no packing to 
tighten or replace... no problem of 
leakage, internall or externally 
Offers descriptive Folder. 

423 Hills-McCanna Co. 
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IF YOU HANDLE CORROSIVE FLUIDS 
THEY’LL DO THE SAME FOR YOU 


The unique Saunders Patent design of Hills-McCanna Diaphragm 
Valves completely isolates the working parts of the valve from the 
flow. There is no packing to tighten or replace .. . no problem of 
leakage, internally or externally. You have a choice of body materials 
of any machinable alloy or linings of lead, glass, rubber, plastic, etc. 
Fifteen diaphragm materials are available including rubber, Neoprene 
and Teflon. There is also a wide choice of manual or remote operators. 
Sizes range from %”" through 14’. May be used at pressures to 150 psi, 
temperatures to 350° F. 

If you valve corrosive materials write today for descriptive folder. 
For specific recommendations send an outline of your requirements. 
HILLS-McCANNA CO., 2341 W. Nelson St., Chicago 18, III. 


saunders patent diaphragm values 


Also manufacturers of 
Chemical Proportioning Pumps °* Force-Feed Lubricators 
Magnesium Alloy Sand Castings 


VALVE MAINT | 
GETTING ENANCE COsr 
| > : 
as so Vv 
HILLS-Mc 


NEW LITERATURE 


Valves, Diaphragm Metor...... Describes 
& illustrates double seated, single 
seated, low flow, Venturi, & 3-way 
bodies. Provides complete specifica- 
tions & features of each type. 36 p. 


Valves, Thermostatic Expansion......In- 
cludes data on line of valves, filters & 
driers for air conditioning & refrig- 
eration industry. Product specifica- 
tions, charts, how-to-select informa- 


Switches, Limit, Liquid Level......Accu- 
rately control liquid levels. ..elimi- 
nate switch failures. Covers valuable 

a on uses, exclusive features, 
specifications, etc., in illustrated Bul- 


Catalog 800. tion, etc. letin 1100. 
4A Minneapolis-Honeywell 424G A-P Controls Corp. 424L Revere Corp. of America. 
Valves, Gate...... Hard rubber lined iron Valves, Welded Bonnet...... Describes &@ Transformers, . Variable ...... Provide 


y gate valves for big savings in 
many corrosive services, Feature fully 
revolving double disc, parallel seat 
principle. Supplies complete informa- 


thirty minute service operation for 
welded bonnet, integral seat valves 
that does not require removal of 
valves from the line. Details in Bul- 


many valuable features: higher rat- 
ings; smaller size; simplified mount- 
ing; accessible brush assembly; new 
type terminal connections; etc. Data 


tion in detailed Bulletin. letin 531. in illustrated Bulletin P354. 
315 Darling Valve & Mfg. Co. 24H Edward Valves. 424M Superior Elec. Co. 
Valves, Diaphragms, Packless...... Fea- 


ture many advantages: longer life 
diaphragm ; positive shut-off of flow; 
accurate flow control; minimum tur- 
bulence; easier operation; etc. Data 
in illustrated 24 p. 

424B Crane Co. 


ELECTRICAL EQUIPMENT 


MECHANICAL EQUIPMENT 


Valves, Float...... Provide more efficient 
liquid level & flow control. Simple in 
construction, rugged in service, accu- 
rate in operation, require less mainte- 
nance, Complete information in Bul- 


Contactors, Air-Break......Durability & 
long-term dependability were ven 
prime consideration in the design. As 
result, the roughest repetitive duty 
becomes routine. Data in Bulletins 


Bette, Ve... Makes available bulletin 
which provides in condensed form the 
necessary information on the new 
method of calculating the hp capacity 
of a ‘“‘Texrope” V-belt drive. Bulletin 


letin 101-B. 14$B6410B, 14B7303. 20B6956B. 
BL372 Davis Regulator Co. 87 Allis-Chalmers Mfg. Co. 424N Allis-Chalmers Mfg. Co. 
Valves, Gate...... Offer compact, weight- Drives, Electric Power...... In nation- Belts, V-......Supplies valuable data on 


saving structure of high-quality car- 
bon steel. Bolted bonnet valves avail- 
able in sizes § to 2-inch—union bon- 
net valves in sizes 4 to 2-inch. Folder 


wide user survey of electric power 
drives...86% increased production, 
48% improved product quality, 64% 
reduced production costs, etc. Data 


new Veelos TD & TE adjustable V- 
belts for D & E drives. Easier to 
couple & uncouple & longer lasting. 
Complete story in new 8 p. illustrated 


AD-1881. in Catalog G-413. Catalog. 
i Crane Co. 99 Sterling Elec. Motors. 41 Manheim Mfg. & Belting Co. 
Valves, Lubricated Plug...... Available Electrical Equipment...... Makes avail- Casters & Wheels...... Provide maximum 


for the handling of gritty suspensions, 
and many other destructive, errosive 
and corrosive industrial and chemical 
solutions. Presents full details in Bul- 


letin 111. 
Walworth Co. 


able a completely illustrated 16 p. 
booklet explaining why electrical 
equipment for hazardous locations is 
designed and built as it is. Details in 
Bulletin 2660. 
41 Crouse-Hinds Co. 


floor protection, economy and effi- 

ciency. Sturdy construction offers 

extra long life of satisfactory service. 

pes and sizes for every purpose. 
Details in Manual. 

R376 Darnell Corp. 


Valves, Lubricated Plug...... In full-port 
and venturi types, sizes up to 14”, and 
with choice of “self-seald” two-piece 
plug or one-piece plug designs. Engi- 
+ wed data in 24 p. Reference Book 


9-5, 
4240 Homestead Valve Mfg. Co. 


Iluminators, Gage...... Describes, illus- 
trates, & gives specification informa- 
tion on gage illuminators. Give even 
diffusion of light over entire gage 
length. Complete details in New Data 
Unit 242. 

4243 Jerguson Gage & Valve Co. 


Drives, Chain, Silent......88 p. offers de- 
tailed engineering data. Covers de- 
sign & application information, drive 
components & accessories, operational 
& technical data, etc. Illustrated 
Data Book 2425. 

29 Link-Belt Co. 


Valves, Lubricated Plug......Lubricated 
plug valves offer new dependability 
with teflon gaskets. Gasket advantages 
& characteristics: can't bind; self- 
lubricating ; pressure tight; etc. Offers 
Catalog 4-CM. 

247 American Car & Foundry Co. 


Motor Controls...... Company provides 
broad line of motor controls for the 
chemical and process industries—in 
special enclosures for all operating 
conditions. Contains full information 
in new 120 p. Catalog. 

59 Allen-Bradley Co. 


Drives, Poly-V......New concept of power 
transmission. Features include solu- 
tion to matching problems, reduced 
belt & sheave inventory with greater 
interchangeability, longer life for 
belts & sheaves. 

40 Raybestos-Manhattan. 


Valves, Needle...... Leaflet describes a 
revolutionary type stem sea! for 
valves used in vacuum service. Data 
as to service, sizes available, connec- 
tions, body materials, trim, and spe- 
cial features. 

424D Associated Valve & Engrg. Co. 


Motor Units...... Simple and rugged mo- 
tor units for valves, floorstands & 
sluice gates. Have fewer components 
... providing greater dependability, 
much lower maintenance. Details in 
new Catalog 51. 

319 Chapman Valve Mfg. Co. 


Drives, Shaft Mounted...... These versa- 
tile, new speed-reducing units save 
space, power, material and _ time. 
Makes available an engineering Bul- 
letin which includes selection and 
dimension details. 

97 Falk Corp. 


Valves, Nickel Iron...... Designed pri- 
marily for the chemical process indus- 
tries, and are recommended for low- 
cost control of moderately corrosive 
fluids. Offers complete details in Bul- 


Motors...... Enclosed motors meet tough 
requirements for chemical industry. 
Makes use of industry’s latest ma- 
terials including silicone, polyester 
film, Textolite neoprene. Presents 


Fasteners, Stainless Steel...... Stainless 
fasteners & pipe fittings in stock. All 
types & sizes of screws (hex head, 
Phillips, slotted, socket), bolts, nuts, 
rivets, etc. Offers complete data in 


letin 118, detailed Bulletins. Manual P6. 
175 Jenkins Bros, A General Elec. Co. BR369 Allmetal Screw Products Co. 
Valves, Plug...... Offer easy operation, Motors...... Offer continuous trouble-free Gaskets...... Assure permanently tight 


long-life service, lasting safety. Will 
not stick or freeze. Perfect for hard- 
to-hold fluids. Simple plug adjust- 
ment nut eliminates sticking. Descrip- 
tive Catalog. 

852 Hamer Oi! Tool Co. 


performance. Wide range of types 
and sizes in complete line permits 
selection of a standard motor for 
almost any need. Full details in Bul- 
letin MU-185. 

Wagener Elec. Corp. 


joints—are unaffected by extreme tem- 
peratures and pressures. They offer 
maximum protection against blow- 
outs & leaks under all service condi- 
tions. Folder AD-104. 

9 Garlock Packing Co. 


Valves, Porcelain...... Company makes 
available detailed literature covering 
the features and advantages of porce- 
lain valves. Bulletin includes com- 
plete description, characteristics and 
specifications. 

237 Lapp Insulator Co. 


Valves, Solenoid...... Bulletin supplies 
» complete information concerning con- 
struction details, dimensions on 4 
types of valves & pertinent product 
features. Applications in industrial 


fields outlined. 
E A-P Controls Corp. 


424 


Motors, Control...... Offers catalog cover- 
ing the complete line of Honeywell in- 
dustrial control motors & industrial 
motorized valves. Specifications, or- 
dering data, price supplement, etc. 
Catalog 8203. 

424K Minneapolis-Honeywell 


Motors, Gear......Features inciude preci- 
sion processed, file-hard geara, large 


oil reservoir for abundant splash . 


lubrication, heavy, rigid cast iron py- 
ramidal base, etc. ered from 1 to 
150 horsepower. 

257 Elliott Co. 


Packings...... Provide better sealing, 
longer runs, & less friction on rods, 
shafts, sleeves. Precision-made die- 
molded rings & ring sets available for 
requirements. Contains full data in 


File DMCE. 
TL376 Durametallic Corp. 
Packings, Teflon...... Company makes 


available a new Catalog on “Chemi- 
sea)” general-purpose packings, made 
of chemical-resistant teflon. Conven- 
ient, how-to-order data included. Bul- 
letin TP-454. 
424P United States Gasket Co. 


Valves, Solenoid...... Illustrates and de- 
scribes complete line of solenoid 
valves for automatic or remote con- 
trol of steam, air, gas, or liquid flow. 
operation, ete. Bulletin 


424F J. D, Goulé Co. 


Motors, Gear...... Advantages of the gear 
unit and motor discussed. Gear ratios 
for single, double and triple reduction 


cyoee given. Includes a description of 

the full company line. 15 p. klet 
B-5645. 

35-8Ab Westinghouse Elec. Corp. 


Rings, O-......Company makes available 
a 12 p. illustrated Brochure giving 
detailed information on compounds 
groove dimensions and sizes. Booklet 
also contains various diagrams of 
typical applications. 

424Q Goshen Rubber Co. 


424 
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Rings, O-...... Announces marketing of 
new molded Palmetto O-ring packing 
for static & dynamic applications. 
Effects important savings for de- 
signers & builders of equipment, De- 


tailed literature. 
5A Greene, Tweed & Co. 


Rings, Raschig...... Split metal raschig 
rings offer valuable features: un- 
breakable; high surface area; low 
pressure drop; light weight; easily 
cleaned. Increase operating capacity 
of packed towers. 

425B Johns-Manville. 


Seals, Mechanical..... . Ability of com- 
pany line of mechanical seals to 
handle corrosive liquids proven by the 
thousands of successful installations. 
Provides complete data in Bulletin 
W-350-B16. 

6 


$1 Worthington Corp. 


Turbines, Mechanical Drive...... Tllus- 
trated 16 p. gives emphasis to design 
features & proper control of mechan- 
ical drive turbines. Modifications, 
specifications, dimensions, etc. Bulle- 


tin H-22. 
4250 Elliott Co. 
Turbines, Solid Wheel...... Feature reli- 


able, trouble-free operation. Rugged 
construction & superior design result 
in savings by keeping maintenance 
costs to a minimum. Details in Bulle- 
tin S-116. 

817 Terry Steam Turbine Co. 


Wrenches...... For jobs requiring size & 
power & sweeping leverage. Feature 
speed-——big handles, adaptors & sockets 
sleekly proportioned, versatile, fast 
working. Covers 4000 hand & bench 
tools. 104 p. 

351 Snap-On Tools Corp. 


HEATING & COOLING 


Boiler Packages...... Includes correctly 
sized automatic gas-fired boiler com- 
plete with gas burner and controls to 
maintain required steam pressure and 
an automatic boiler feed system. 
Offers Bulletin 2K. 

R382 Mears Kane Ofeldt. 


Burners...... Offers important data on 
low pressure air type burners for 
either oil or combination oil & gas. 
Includes description of features, ca- 
pacities, dimensions, etc., illustrated 
Catalog 413. 

425D Heuck Mfg. Co. 


Burners...... Thousands of burners, in 
chemical industries, have speeded up 
and improved many heating processes. 
80 types and 800 sizes fully described 
and rated in detailed Catalog. Lit- 
erature H54-16 . 

L429 Surface Combustion Corp. 


Burners...... From 7000 to 15,000,000 
b.t.u. per hour, with 59 burner styles 
in 333 sizes. Feature advantages of 
better combustion, more production 
and lower cost. Data in illustrated 


Folder. 
425E North American Mfg. Co. 
Conditioners, Air...... New, more reliable 


air conditioning method with exact 
moisture contro]. Feature many ad- 
vantages: flexible ; compact; inexpen- 
sive to operate; etc. Data in Bulletins 
112 & 122. 
4 Niagara Blower Co. 


Coolers, Cascade ...... Corrosion-resist- 
ance prevents chemical attack inside 
tubes and permits the use of river or 
séa water as coolant. Includes heat 
transfer nomographs, tables, etc. in 
Catalog PE-8. 

14-5b Corning Glass Wks. 


Dryer-Coolers...... Effective, economical 
dryer, cooler or dryer-cooler capable 
of processing large quantities of ma- 
terial with a uniform result. Complete 
in 20 p. illustrated Book 


425F Link-Belt Co. 


Cuemicat ENcineertnc—July 1954 


In thousands of installations, the Kinney Model SD 
Rotating Plunger Pump “doubles in brass”: (1) it pumps 
viscous fluids efficiently and economically, and (2) it 
serves as a combined meter and pump due to its 
unusually high volumetric efficiency. 


This is important to the process industries, for propor- 
tioning liquid components, and where a fixed percent- 


age of viscous liquids must be maintained. The Kinney 


SD Pump is also unbeatable for pumping viscous mate- 
rials in storage and bulk plants. Furthermore, the Kinney 
SD Pump is a “miser” when it comes to maintenance. 
There are no valves, blades, springs, or vanes to clog 
up or get out of order... everything about this pump 
is designed for long, continuous, dependable operation. 


SD Pumps are available in capacities from 2 GPM to 
3000 GPM — steam-jacketed in most sizes. 


"KINNEY MEG. DIVISION 


Please send Bulletin 1.51 describing the 
compiete line of Kinney Liquid Pumps. 


| 
| 
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| THE NEW YORK AIR BRAKE 
3551 WASHINGTON STREET * BOSTON 30 © MASS. 
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4. Air 


AEROMASTER FANS 


coolers 


Ask the manufacturer . . . ask the 
user... what fan he prefers for his 
cooling equipment. Chances are 
he'll say Aeromaster. 

Why? Because he knows from 
experience that Aeromaster Fans 
can be relied upon to give good 
service. 

Aeromaster Fans are precision- 
engineered, adapted from high 
speed aircraft propellers. They 
have adjustable blade pitch and 
anti-fluuer design . . . therefore, 
require less horsepower. And they 
last longer too, thanks to the 
exclusive Aeroloid blade coating 
to resist acids and alkalies, abra- 
sion and weather. Overall result: 


Aeromaster Fans give more cooling 
at lower cost. 

Available in 4, 6, or 8 blade 
styles, in diameters of 5 to 24 ft., 
with capacities up to 1,000,000 
cubic feet per minute, all Aero- 
master Fans are fully guaranteed. 

Koppers also has trained engi- 
neering specialists available in 
principal cities, insuring prompt, 
expert Aeromaster Fan service. 
And Koppers is always ready to 
consult with you on special fan 
problems. Next time you plan a re- 
placement of present fans, specify 
Aeromaster. When you consider 
new equipment, call on Koppers 
... always eager to be of service. 


Fans 


w 


METAL PRODUCTS Div. 
© KOPPERS COMPANY, 
INC. eBALTIMORE, MD. 
This Koppers Division also 
supplies industry with Fast's 
Couplings, American Hom- 
mered industrial Piston ond 


trostatic Precipitators and 
Gas Apparatus. Address. ....... ose 
sot 


KOPPERS COMPANY, INC., Aeromaster Fons, 237 Scott St., Baltimore 3, Md. 
Gentlemen: Please send me detailed information on Aeromcster Fans for 
(name and type of equipment to be cooled). 


MAIL COUPON TODAY FOR COMPLETE INFORMATION 


| 


NEW LITERATURE 


Generators, Steam...... Economical and 
efficient, producing steam for process 
or heat. Fire-tube models (20-600 
b.h.p.) in Catalog 622-F. Water-tube 
models (200-1000 b.h.p.) in Catalog 
622-W. 

M434 Superior Combustion Ind. 


Heat Exchangers...... Company furnishes 
complete technical information § re- 
garding De Laval line of plate heat 
exchangers for heating, cooling, or 
regeneration. Covers features and de- 
tails in Bulletin PHX. 

169 De Laval Separator Co. 


Heat Exchangers......Descriptive Cata- 
log provides information on shell and 
tube heat exchangers .. . for every 
type of service. Also includes perti- 
nent data on company line of centri- 
fugal pumps. 

69 Bell & Gossett Co. 


Heat Exchangers...... Experience in de- 
signing custom-built heat exchangers 
for all sorts of chemical and petroleum 
applications...helps to solve specific 
problems. Bulletin covers heat ex- 

changer desi 


gn. 
TR36 Downingtown Iron Wks. 


Heat Exchangers...... Rapid heat-up & 
response characteristics... make heat 
exchangers especially valuable where 
wide load changes & operating levels 
a be met quickly. Data in Bulletin 

346 Thermal Research & Engrg. 


Heat Transfer Equipment...... Provides 
heat transfer equipment for the most 
exacting services in petroleum refin- 
erles, chemical plants & related in- 
dustries. Describes wide range of 
equipment. 

39 Henry Vogt Mach. Co. 


Heat Transfer Media...... Eliminates the 
need for jacketed equipment. Uses, 
features & description of a new con- 
ception for providing uniform tem- 
peratures in process piping & equip- 
ment. Fully detailed. 

426A Thermon Mfg. Co. 


Heaters, Air, Direct Fired...... Readily 
adaptable to wide variety of uses in 
ovens, kilns, dryers, ete. Includes 
information on applications, operation 
and typical sizes, in illustrated Bulle- 


tin 104, 
96C Thermal Research & Engrg. 
Heaters, Electric...... Feature depend- 


able. efficient, economical around-the- 
clock service in applications requiring 
continuous, accurately controlled tem- 
peratures. Offers complete details in 


Catalog 50. 
285 Edwin L. Wiegand Co. 


Heaters, Gas-Fired...... Fully automatic 
oars Speedheaters eliminate need 
or central heating plants...run on 
low-cost natural, manufactured or LP 
gas. Pertinent information in Catalog 


1625. 
274-5a Westinghouse Flec. Corp. 
Heaters, Steam & Hot Water...... Feature 


outstanding advantages: instant, low- 
cost heat; easy installation; any 7 
plication; dependability; design effi- 
Genes quiet operation; ete. Catalog 


275-5b Westinghouse Elec. Corp. 


Platecoils...... For tank heating and 
cooling problems due to_ inefficient 
pipe coils. These cost-saving Plate- 
coils heat or cool 50% faster and take 
ag less space in the tank. Bulletin 

98 Tranter Mfg. 


Platecolls...... Features a twelve com- 
pany report on use of Platecoiis in a 
variety of process heating and cool- 
ing applications. Covers data with 
regard to cost-saving advantages. 


Brochure 154 
426B Tranter Mfg. 
Tubes, Condenser...... Includes informa- 


tion on copper alloys, condenser tube 
corrosion, photomicrographs of grain 
structure of different metals under 
operating conditions, etc. 


p. 
233a Revere Copper & Brass. 
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Tubes, Heat Exchanger......Analyses 
and mechanical properties of tween: 
nine carbon, alloy and stainless tub- 
ing steels used in various types of 
heat exchangers and _ condensers. 
Bulletin TB-329A. 

427A Babcock & Wilcox Co. 


Tubes, Heat Exchanger, Aluminum...... 
Offer advantages of low cost & re- 
sistance to corrosion. Describes types, 
their physical, mechanical & chemica! 
properties, typical applications, etc. 
Illustrated. 


427B Aluminum Co. of America 


Vaporizers, Vertical & Horizontal...... 
For liquifiead petroleum gases-—pro- 
pane & butane .. . for chemical 
liquids—ammonia, chlorine, SOs. Di- 
mensions, specifications, design fea- 
tures, etc. 

427C Richard M. Armstrong Co. 


& PACKAGING 


HANDLING 


Containers, Steel Shipping......Collaps- 
a-tainers offer drastic reductions in 
handling costs. Numerous advan- 
tages—lightweight, rigid & strong, 
easy to assemble, stack safely, dur- 
able, ete. Illustrated. 

427D Republic Steel Corp. 


Conveyors...... Handle pockpace. parts, 
units—faster—-at reduced cost with 
gravity or power roller, belt, slat, 
chain, wheel or push-bar conveyors. 
Offers complete description in Bulle- 
tin 63-D 

347 Standard Conveyor Co. 


Conveyors...... Furnishes valuable data 
on the cost-cutting advantages of a 
new type multiplane bucket trolley 
conveyor with a patented “Stif-Arm” 
bucket hanger design. Details in illus- 
trated Bulletin MT-254. 

427E Hapman Conveyors. 


Conveyors, Screw...... Feature efficient 
operation plus long-life, low-main- 
tenance service. Makes available a 
92 p. screw conveyor book of pre- 
engineered selection and application 
data. Book No. 2289. 

13 Link-Belt Co. 


Doors, Factory...... New rubber-covered, 
heavy-duty factory doors designed to 
withstand the pounding, bumping 
wear of industrial lift trucks passing 
through . . . illustrated & described 
in Bulletin 52. 

F American Hard Rubber Co. 


Drums...... Steel drums assure complete 
product protection. They are scale- 
free and _ rust-inhibited. Furnished 
in capacities from 24 to 110 gallons. 
Presents full information in illus- 
trated Brochure. 

U. S. Steel Products Div. 


55 


Elevators, Manlift...... For use in all 
multi-floor buildings where there is 
vertical processing of products &/or 
where frequent, quick inspection of 
machinery on various floor levels is 
8 p. 


Humphrey Elevator Co. 


Feeders...... For micrometer accuracy in 
fluid feeding . . . at constant rate of 
flow proportionally. Applications in- 
clude catalyst testing, additive in- 
jection, etc. Offers data in Bulletin 
SM-3005-2. 


6 
4 109 Proportioneers, Inc. 


Feeders, Belt Gravimetric...... Pugh but- 
ton control from cent?al control panel 
for continuous compounding of dry 
materials. Feeders are totally en- 

4 closed, dust-tight, etc. Bulletins 


35-G5 & 35-F5B. 
Omega Mach. Co 


Formalin Handling...... Formalin Han- 
dling Manual covers unloading, stor- 
ing, temperature effects, safety pre- 
cautions, tankcar construction, 
methods of analysis, first aid, specifi- 
cations, properties. 

65 Celanese Corp. of America. 


Cuemicat 1954 


Morris 4R Pump on 24-Hour 
duty handling 180°F. caus- 
tic liquor with specific 
gravity of 1.17 against 80’ 
total head, ee motor 
runs at 1180 RPM. 


Morris Type R Slurry Pumps 


Ordinary harsh abrasives wear out your pump. Cor- 
rosive action of acids eats away its utility. Time-consuming 
maintenance and repairs cut down your production. Here’s 
why the Morris Type R helps avoid these problems. . . 


1.—Simple design. No internal studs and bolts—no trouble- 
some internal joints and fits. 


2.—Easily dismantled. Impeller and shaft sleeve reached by 
simply removing 4 external bolts. 


3.—Abrasive resistant. Casing furnished in large variety of 
wear-resistant materials, including glass or porcelain. 


4.—Large hydraulic passages. Permit low velocities to mini- 
mize wear and frequency of renewals. 


5.—Drive-side suction. Stuffing box troubles practically 
eliminated under conditions of high suction pressure, 
high vaccum and high suction lift. 


Let our engineers help you select the right pump 
for your job. Or write for Bulletin No. 181. 


MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 
Sales Offices in Principal Cities 


@F solid or-chemical mixtures 
{ | i 
: 
i 
% 4 ry 
| 
| 
| 
| 
| | 
| | 
| 
| 
| 
; 
| 
| 
| 
| 
| 
| 
} 
| 
amped 


Many ingredients can be handled more 
economically, with closer formula con- 
trol, by converting from bulk solids to 
liquids. 

Liquid sugar, for example. It’s deliv- 
ered by tank truck to a simple storage 
and pumping system in your plant. Put 
a Neptune Auto-Stop meter at each 
mixer or kettle and you literally have 
“push-button control.” You just push 
buttons on the meter to set the quantity, 
open the valve, and the Auto-Stop 
shuts off automatically .. . “on the 
nose.” 

& You make these savings: (1) Fewer 
rejected batches; (2) no heavy bags to 
lug, no scale weighing; (3) no sifting or 


Ask for Bulletin 
566-T 


428 


Simple Metering System 
Boosts Trend to Liquids 
For Lower Materials Handling Costs 


spills, hence fewer rodent problems; 
(4) save valuable storage space by 
placing tanks in cellars or on roofs; 
(5) cut hidden losses, get easier inven- 
tory figures. 

Neptune meters now handle more 
than 150 different liquids. Capacities 
from 2 to 1000 gpm., bronze construc- 
tion. Registers range from simple count- 
ers to electrical switch controls for 
pumps, valves, agitators. Write or 
phone for details. 


NEPTUNE METER COMPANY 
50 West 50th Street * New York 20, N. Y. 
Branches 


BOSTON + CHICAGO * DALLAS 
DENVER * NO. KANSAS CITY, MO. © LOS 
ANGELES * LOUISVILLE © PORTLAND, ORE. 
SAN FRANCISCO 


In Canada: NEPTUNE METERS LTD., 1430 LAKE- 
SHORE RD., TORONTO 14, ONT. 


ATLANTA 


NEW LITERATURE 


ie pedis Explains how to choose right 

for the job, lists types of 
ratchets, screw & hydraulic jacks— 
from 3 to 100 ton capacities—with 
full specifications for each jack. 40 p. 


Catalog 204, 
428A ”: 4 Duff-Norton Mfg. Ce. 


Magnets......Describes the line of elec- 
tric & non-electric magnets for instal- 
lation in, on or above material con- 
veying systems & integration with 
processing machinery. Full details in 
Catalog C-5000-B. 

Dings Magnetic Separater. 


262 


Pulleys, Magnetic...... For tramp iron 
removal. Design & position of mag- 
nets provide a uniform, powerful 
pulling force. Operate anywhere with 
no current required. Offers details in 
Bulletin 350C-1. 

82 Stearns Magnetic. 


Ramps, Dock...... Makes available a 
new, completely illustrated Bulletin 
offering information on its Adjust-A- 
Dock Model No. 20 N. F. 20,000-1b.- 
capacity non-floating hydraulic ad- 
justable ramp. 

428B Rowe Methods. 


Ramps, Magnesium...... Provides de- 
tailed literature which describes & 
illustrates new improved, modernized 
design features of magnesium ramps 
for car loading, truck loading & yard 
loading operations. 

428C 


Penco Engrg. Co. 


Separators, Magnetic...... Combines auto- 
matic alarm system with permanent 
magnetic separator. Protect against 
machinery damage, fires, product con- 
tamination by tramp iron. Details in 
Magnalarm Bulletin. 

b Eriez Mfg. Co. 


Sweepers, Magnetic...... Bulletin offers 
data on permanent magnetic Super 
Sweepers. Remove dangerous tramp 
iron from floors, parking lots, ware- 
houses, etc. Four sizes in three mag- 


netic strengths 
le Eriez Mfg. Co. 


Tanks......Feature superior quality... 
for longer service life, for lower 
maintenance, for vital extra safety. 
Tanks are aeroughy x-ray inspected 
and stress relieved. Furnishes descrip- 
tive literature. 

American Car & Foundry Co. 


101 


269 


Traps, Magnetic...... Permanent non- 
electric magnetic traps designed for 
economical, efficient protection against 
passage of tramp iron thru pipelines 
earrying liquids & semi-solids. De- 


tailed Bulletin. 
Eriez Mfg. Co. 


l0la 

Trucks, Floor...... Company presents a 
new, fully illustrated Bulletin featur- 
ing Tow-Line Systems for cost-saving, 
“production line’ materials handling 
in warehouses & freight terminals. 
No. 54-TL. 

428D Nutting Truck & Caster Co. 


Trucks, Fork......New 16 p., completely 
illustrated Brochure’ presents a 
thorough description of electric work 


truck line. Includes pertinent infor- 
mation on operation & construction 
features. 

E . Clark Equipment Co. 


Vibrators...... Installation of the com- 
pany line of vibrators for smoother, 
more efficient materials handling.... 
for granular or powdered chemical 
materials. Makes available descrip- 
tive literature. 

72 Cleveland Vibrator Co. 


PROCESSES, SERVICES, MISC. 


Alarms, High/Low Flow...... Meet need 
for high accuracy-high sensitivity 
alarm device for rotameters, mano- 
meters and similar process instru- 
ments. Full information in illustrated 


Bulletin 165. 
428F Brooks Rotameter Co. 
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Design & Construction Fabrication 
of vessels, agitators or precision ma- 
chinery....to engineering, design and 
contruction of process units or entire 
industrial chemical plants. Provides 
full details. 

4B Industrial Process Engrs. 


Filter Aids......Dicalite offers a wide 
range of uniform materials which af- 
ford high throughput with filtration 
“sharp” enough to remove solids in 
size range of bacteria. Data in Tech- 
nical Bulletin. 

Dicalite Div. 


Fractionation Research Pertinent 
data on a cooperative non-profit or- 


ganization established for the purpose | 


of developing the ultimate in frac- 
tionating equipment, in 16 p. illus- 
trated Booklet. 
A Fractionation Research. 


Graphitization Illustrated booklet 
discusses graphitization from the 
standpoint of temperature, chemical 
composition, deoxidation practice, pre- 
welding microstructure, welding con- 
ditions, etc. 
B 


Edward Valves. 


Laboratory Equipment...... Covers data 
on combination science desks, center 
tables, instructors’ desks, & home- 
making units designed for the mod- 
ern school Complete de- 
tails in Catalog EC-2 

29C Metallab Equipment Corp. 


Laboratory Equipment......Offers a 12 
p. Bulletin featuring a new sink unit 
made entirely of chemical resistant 
Contains & 

Illustrations of many new laboratory 


Arthur S. La Pine & Co. 


Laboratory Equipment 24 p. illus- 
trated brochure, “What's New for the 
Laboratory,” offers descriptive in- 
formation on a new balance, colori- 
meter, constant-temperature circula- 
tor, ete. 

429E Scientific Glass Apparatus 


Latches, Nylon..... 
boards and scores of other uses. 
Offer many features: keep warped 
doors closed; virtuaily unbreakable; 
noiseless . . 
tension ; etc. 

420F Laboratory Equipment Corp. 


Lubrication Equipment 
information on lubrication equipment 
especially designed for the servicing 
of lubricated valves. Literature covers 
advantages. Catalog 


429G 


Process Plants, Anhydrous Ammonia 
Modern design and complete instru- 


Stewart-Warner Corp. 


mentation of Chemico’s plants reduce | 
manpower requirements, maintenance | 


and operating costs. Full details in 
Bulietin A-101 


176 Chemical Construction Corp. 


Respirators, Chemical Cartridge 
Data on a single respirator which 
protects the wearer against toxic 
dusts as well as organic vapors. Also 
features greater wearing comfort. 
Bulletin 1007-4. 
H Mine Safety Appliances Co. 


Water, Sewage & Trade Waste Treating 
Equipment...... Numerous _installa- 
tions of circular clarifiers are illus- 
trated and various applications of 
this equipment are discussed, Bulle- 
tin AH-442, 
I Hardinge Co. 


Water Treatment Systems Describes 
physical characteristics, types & sizes 
of this new water treatment system 
as well as its instrumentation, opera- 
tion, applications, advantages. Bulle- 
tin 9042 

4293 Dorr Co. 


Woven Glass Roving News Bulletin 
covers Rovcloth—new woven glass 
roving fabric, which is claimed to be 
among the strongest & most easily 
wet eve of the plastic reinforcing 


material 
429K Bigelow Fiber Glass Products. 
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‘Surface’ burners 


improve heating 
processes 


Thousands of ‘Surface’ burners in 
the chemical industries, have spee Jed 
up and improved many heating proc- 
esses because they: 


I Save fuel with automatic propor- 
tioning. 

2 Simplify control equipment with 
one-valve operation. 


Tunnel burners, single or twin-nozzled, 
assure you of complete and rapid com- 
bustion within the tunnel. 


3 Increase the range of operating tem- 
peratures with high turndown ratio. 

4 Increase safety with a design which 
mixes gas and air at or near the 
burner —explosive mixtures piped 
very short distances. 
Save time in adjustment with easy- 
to-change spuds and inserts. 


Select the right equipment from 80 
types and 800 sizes completely de- 
scribed and rated in the ‘Surface’ cata- 
log. Stop waste and start savings soon 
—call your ‘Surface’ engineer or write 
for Literature H54-16. 


SURFACE COMBUSTION 
CORPORATION, TOLEDO 1, OHIO 


HIGHEST 
QUALITY 


In a large number of processes, a 
more satisfactory and economical 
operation is achieved through 
using Tennessee’s highest quality 
Sulphur-Dioxide. Maybe you 
have a specific operation problem 
in which this product would hit 
the nail on the head. Many 
plants and refineries have already 
discovered the way to higher 
profits and better results by 
using our product with its many 
uses. We can supply Tennessee’s 
highest quality Sulphur-Dioxide 
in cylinders, ton drums, tank 
cars, and tank trucks. Let our 
own technical experts show you 
how you might employ it to your 
greatest advantage. 


Samples, Specifications = 
and Detailed informa- 


tion on Request. 


| TENWESSEE fra CORPORATION 


617-29 Grant Building, Atlante, Georgia 
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Vir Index to Advertisers in This Issue 
Bs page location of their ads, You can get 


sy more information on the products adver- 
What It Contains... 
Here's your complete, alphabetical index sting the page number (code) on the Read- 


pdvertisors in this lssve of CE. postcard inside the beck cover. 
conteins an index fo all advertisers in the When more than one product is advertised, 
classified or Searchlight section. refer to the alphabetical listing in the In- 
For More Information... 42. 10 chemicals ond Equipment for the 


You con vse this index to spot quickly code number of the specific product in 
what advertisers are in this issue and the which you're interested. 


Index to Advertisers 


Month after month you'll find industry’s most pro- 
gressive firms among our ad pages. Use this index to keep in 
touch with what they’re offering that'll help you in your job. 


Acme Welding Div. of The Atlas Mineral Products Co.............. 364 
United Tool & Die Co..... ....321 Avondale Marine Ways, Inc., 
Admiral Tool & Die Co., Inc........L1363 Service 383 
Air Preheater Corp.. Bailey Meter Co.. 
Aldrich Pump Co., The................86 Baker & Adamson ‘Products, General 
Chemical Div., Allied Chemical 
Allied Chemical & Dye Corp, & Dye Corp...... 
General Chemical Div...............113 Beckman Instruments, Inc., Div. 
Allis-Chalmers Co., General of National Tech. Labs.. 
43, 323 Bell & Gossett Co... . 69 
Allmetal Screw Products Co. Inc......RB369 Bemis Bro. Bag Co. OTT 
Aluminum Co. of America, Bethlehem Steel Co., 
Chemicals .. 141 Forged Products Div... . 31] 
Aluminum Import Corp................. 46 —_—B.I.F. Industries Inc., 
163 Omega Machine Co.,....... 
American Brass Co. (Anaconda).......... 84 Proportioneers Inc...... 
American Car & Foundry Co., Bin-Dicator Co., The.............. 1,.B367 
‘Tank Storage eee Black, Sivalls & Bryson, Inc. 
Helicoid Gage Div. 341 Blaw-Knox Co., 
American Gilsonite Co. Cheinical Plants Div........... 
American Locomotive Co., Alco Boardman Co., The............. aS. i 
32-33 Bridgeport Brass Co......... 
American Machine & Metals Inc., 337 
DeBothezat Fan Div.......... 371 =Brown & Root, 121 
American Norit Co., Inc.............1LB365 Buffalo Meter Co.......... vines 
American Water Softencr Co....... ...407 — Buflovak Equipment Div., Blaw-Knox Co.. .62 
American Zinc Institute ......... 338 
Ansul Chemical Co. Calumet & Hecla Inc., 
Fire Equipment, Div............. | Wolverine Tube Div................ 281 
Atlantic Metal Hose Co., Inc............ 12. Cambridge Wire Cloth Co., The........ 415 
Sales Representatives 
Atlonta 3... W. D. Lanier, 1321 Rhodes-Haverty Bidg., Walnut 5778-2823 
D. Boyd, 350 Park Square Bidg., Hubbard 2-7160 
Chicage 1! ....b, A. Cunningham, J. M. Rodger, Jr., 520 N. Michigan Ave., Mohawk 4-5800 
James Cash, First National Bank Bidg., Prospect 7-5064 
L. J, Biel, 856 Penobscot Bidg., Woodward 2-1793 
les Angeles 17. . Jos. Allen, 1111 Wilshire Bivd., Madison 6-4323 
Now 36............ Frederick, J. E. Tuohig, 330 West 42 St., LOngacre 4-3000 
Philadelphia 3....... E. Schellenger, Architects Bidg., 17th & Sts., Rittenhouse 6-0670 
G. S$. Ryan, 719 Oliver Bidg., ATlantic 1-4707 
St. Lovis 8... Rodger, Jr., 3615 Olive St., Continental Bidg., Lucas 4867 


Camco Products, Inc........... R367 


340 
Carpenter Steel Co., 

Alloy “Tobe. Div. 164 
Celanese Corp. of America....... ... 65 
Centary Electric 
Chapman Valve Mfg. Co., The..... i 
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Griscom-Russell Co., The ............. 318 
Hamer Oil Tool Co......... 
Hartweu Son Ine, R378 
Haynes Stellite Co. Div. of Union 

Carbide & Carbon Corp.............. 265 
Hercules Powder Co.......... 10 
Heyden Chemical Corp................ 153 
Hooker Electrochemical Co............. 85 
Illinois Testing Laboratories, Inc...... 
Illinois Water Treatment Co........... 127 
Independent Engineering Co......... LT372 
Industrial Filter & Pump Mfg. Co....... 366 
Industrial Process Engineers............ 74B 
International Nickel Co., Inc., The. ..93, 310 
Intemational 161 
Jefferson Chemical Co., Inc............. 92 
Jelliff Mfg. Co., C. O...............LB376 
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Precipitator pilot plant, Verona Research Center of Koppers Company, Inc. 


Why Koppers Electrostatic Precipitators 
work so well 


The answer to why Koppers Electro- 
static Precipitators work so well is to 
be found in the sound engineering 
principles followed, from the project 
stage right through to actual installa- 
tion... application engineering “know- 
how. ” 

The wealth of experience gained 
over the years in designing and build- 
ing equipment for cleaning gases 
provides the basis for such “‘know- 
how.” In addition, foreign installa- 
tion and engineering data is available 
to Koppers engineers through special 
agreements ... Koppers experts are 
kept up-to-date on new process devel- 
opments on a world-wide basis. 


Koppers also has extensive labora- 


tory facilities to analyze plant proc- 
esses and problems in industrial gas 
cleaning. It has pilot equipment and 
competent personnel to conduct con- 
clusive tests. 

It’s this knowledge, this experience, 
these facilities that make for satisfac- 
tory service... service for which 
Koppers has long been famous. 


Next time you have a gas cleaning 
problem, remember that every prob- 
lem is different, every problem con- 
tains variables which must be correctly 
analyzed before a satisfactory solution 
is reached. So it will pay you to con- 
sult Koppers ... the company with ap- 
plication engineering “know-how.” Mail 
coupon for additional information. 


ELECTROSTATIC 


r--PRECIPITATORS ----- 

| KOPPERS COMPANY, INC., Electrostatic Precipitator Dept. 
METAL PRGDUCTS DIVISION i] 217 Scott St., Baltimore 3, Md. | 
i Gentlemen: I am interested in an analysis and recommendations 
for my operation. I understand I am under no obligation. | 
industry with Fast’s Couplings, N | 
Piston and Sealing Rings, Aero- | 
master Fans, Gos Apparatus. | | 
Engineered Products Address - | 
Sold with Service Zone..... State -......- | 
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Newark Wire Cloth is made of all malleable metals such as aluminum, 
brass, bronze, phosphor bronze, copper, monel, Nichrome, nickel and stainless 


steel; as well as the noble metals such as gold, silver, platinum, etc. 


sae te This wide range of metals enables you to select the one wire cloth to meet your 


conditions of corrosion and/or contamination. 


a In all metals, Newark Wire Cloth is accurately woven in a wide range of meshes, 
ranging from very coarse (4 inch space cloth), to extremely fine (up to 400 
mesh). Our reputation for ‘Accuracy’ through more than 75 years is your 


guarantee of wire cloth quality. 


We maintain a large stock of popular sizes in the more commonly used metals 


and can make prompt shipment. Let us quote on your requirements. 


Send for our New Catalog E. 


ire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


Nichols Engineering & Research Corp... .159 
40 


North American Car Corp..............- 
Noston Company 89 
Omega Machine Co., Div. B.LF. 

Patterson Kelley Co., Inc., The......... 119 
Perkin-Elmer Corp., The............... 279 
Philadelphia Gear Works, Inc........... 18] 
Pittsburgh Lectrodryer Corp............. 173 
Potts Co., Horace T. 

Powell Valves, Wm. Powell Co........... 70 
Powers Regulstor 235 


Proctor & Schwartz, Inc................ 353 
Proportioneers Div. of 

Parmeter: (nc... 277 
Raymond Div., Combustion 

Read Standard 

Blower-Stoker Div...................336 
Republic Steel Corp. 

377 

Revere Copper & Brass, Inc............. 233 
Sons, Inc. J; T.. 182 
Sauereisen Cements Co............... R388 
Schneible Co., Claude B............. LB380 
Service Foundry Div. of Avondale 

Smith Corp, A. 18-19 
Solvay Process Div., Allied 

Chemical & Dye Corp............... 157 
Southwestern Engineering Co........... 143 
Spence Engineering Co., Inc............. 63 
Seraying, Systems. Co... 432 
Sprout, Waldron & Co., Inc............- 64 
Standard Oil Co. (Indiana) ............ 287 
Standard Steel Corp... 301 
Stanely Co., Inc., W. W. ..........RT386 
Stearns Magnetic, Inc. 82 
Sterling Electric Motors, Inc............- 99 
Stokes Machine Co., F. J. ............ 303 


Superior Combustion Industries, Inc... .R434 
Superior Electric Co., The... . 


Superior Grain Separator Co............ 348 
Surface Combustion Corp., 
Sutton, Steele & Steele, Inc........... L434 
Swenson Evaporator Div., Whiting Corp...75 
Tank Car Div., General American 
Taylor Forge & Pipe Works ............ 56 
Taylor Instrument Co..............240-241 4 
Tennessee Corp. ......... ....M429 
Terry Steam Turbine Co. .............. 317 
Texes Gulf Sulphur Co................ 322 
Thayer Scale & Engineering Co.......LT378 ‘ 
Thermal Research & Engineering Corp. . . 346 (Fi 
Traylor Engineering Mfg. Co........... 178 
Trent Tube Co., Crucible Steel Co. 
78 
Tri-Clover Div., Ladish Co............. 259 
Turner-Halsey Co., Mt. Vernon 
Woodberry Mills ...... 94 
Union Asbestos and Rubber Co......... 261 
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Union Bag & Paper Corp...... 
United Tool & Die Co., 


Acme Welding 321 
U. S. Electrical Motors, Inc........... L386 
U. S. Rubber Co., 

Mechanical Goods Div........... 
U. S. Steel Corp. 

U. S. Steel Products Div.. Wea 55 

Steel Supply Div. ......... OT 
Vitro Corporation of America..........293 
Vogt Machine Co., Henry ...........00. 39 
Vulcan Iron Works... .. 52 
Wagner. Blecttic Corp... 312 
Western Precipitation Corp....... 
Westinghouse Electric Corp... . 35-38- ABCD 

Weston Electric Instrument Co......... 306 
West Point Mfg. Co., Wellington 

Whiting Corp., Swenson 

Wiegand Co., Edwin 

‘ Wiggins Gasholder Div. 

General American Transp. Corp....... 289 

Williams Patent Crusher & 

Willson Products, Inc... 
Wolverine Tube Div., Calument 

Worthington Corp. 

Air Conditioning & Refrigeration. ..... 162 

Centrifugal Pomp 316 
Wyandotte Chemical Corp. ............ 57 
Youngstown Welding & Engineering 

PROFESSIONAL SERVICES ...... 390 


SEARCHLIGHT SECTION 
(Classified Advertising) 


Hilty, Mer. 
Selling Opportunities Offered. 
Selling Opportunities Wanted. 
SPECIAL SERVICHS ............. 


Used or Surplus New) 


ADVERTISERS INDEX 


Aaron Equipment Co......... 396 
Accredited Personnel Service........ 391 
Albert Pipe Supply Co., Inc.....;... 400 
American Air Compressor Corp..... 399 
American Technion Society......... 391 


Chemical & Processing Machinery 
Cor 399 


Chemical Service Corp.............. 


Consolidated Products Co., Inc...... 393 
Employment Counsel Inc............ 391 
Equipment Clearing House Ic....... 398 T NTROL 
Firat Machinery 396 
Johnson & Hoehler Inc............. 394 Saves $14 800 er Year 
wawier 
for National Aluminate Co., Chicago, Il.—by salvaging 3,900 lbs. of valu-. 
+ Loeb Supply Go. able chemical dust daily. In addition, Pangborn Dust Control at Nalco. 
Luria Steel & Trading Corp., Erman- reduces housekeeping costs § 
ria Steel & ‘Trading Corp., Erman- ae ping » cuts repair bills, improves working conditions. 
Machinery & Equipment Corp....... 399 
eyer 
Newman "Soap Machinery How much can Pangborn save you? 
96 
Perry Raulpment Corp 395 Pangborn engineers will be glad to discuss your Cust 
control needs, show you how Pangborn equipment 
Steel can save you time, trouble, and money. For a no- 
Stein Equipment Co................ obligation discussion of your specific needs, write 
Truland Chemical & Engineering Co. 391 
Union Standard E upment So 2 394 50th Anniversary to: PANGBORN CORPORATION, 2600 Pangborn 
ulcan 
Wolf-Perry Machinery 392 Medallion Bivd., Hagerstown, Maryland. 
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ei 9 | PANGBORN STOPS T 


AN 
EXPLANATION 


In answer to increased interest in 
a recently inaugurated procedure 
for conducting “on-the-spot” 
demonstrations of air-flotation 
equipment, we are pleased to 
make the following explanation. 


The advent of our lab-size Whippet 
V-80 Separator makes it possible to | 
establish, in your own plant and at 
your convenience, accurate forecasts 
be a of results which will be obtained from 
a ae the identical process under full-scale 

operating conditions. 


Such a demonstration may be of 

invaluable aid to that phase of 
your research program which in- 
a Sh volves the economy of operations 
and the quality of raw or end 
products, Perhaps the V-80 will 
indicate an immediate usefulness. 
Seeing is believing. 


Your move is simple. Write to the 


department and address below. Tell 
us that you want to see the results | 
of separations made by effecting | 
differences in specific gravity through | 
air-flotation ...under your actual 
operating conditions, rather than in 
a catalog. We’ll take it from there. 


DEPT. C-754 


SUTTON, STEELE & STEELE, INC. 


eee, 1031 SOUTH HASKELL, DALLAS, TEXAS 
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STEAM GENERATORS 


ot PROCESS 


Economical, and highly efficient, 
SUPERIOR Steam Generators 
arrive at your plant ready to pro- 
duce steam for process or heat. 
Completely factory assembled and 
tested, they are backed by un- 
divided responsibility. 


@ Fully automatic burning oil or gas or both 
in combination. 

@ Mounted on rigid channel iron base, they 
require no special foundation. 

@ Built-in induced draft eliminates the need 
of an expensive chimney. 

@ Simple installation permits a nearby 
source of process steam. 

@ Battery installation provides extreme 
flexibility for varying steam demands. 

@ Special units for permanent outdoor 
installation, 

@ Fire-Tube models in 18 sizes from 20 to 
600 b.h.p. for pressures up to 250 p.s.i. 
Write for catalog 622-F. 

@ Woter-Tube models in 9 sizes from 200 
to 1,000 b.hp. for pressures up to 
400 p.si. Higher pressures on special 
order. Write for catalog 622-W. 


for performance you can BANK on 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TUAES TOWER. TIMES SQUARE, NEW YORK 36, NY. 


Keep Your Data Files Complete With: 


Chemical Engineering 
Reprints ... 


© Processes and Costs 

1 Chemicol Engineering's Flowsheets 
—150 process flowsheets ($2). 

2 Cost Estimation I—38 articles, 
128 pp. of data and methods 
($1.75). 

3 Cost Estimation I—12 articles, 
48 pp. Apr. ‘52-Feb. ‘53 ($1). 

48 Cost Estimation articles, 
80 pp. Mar. ‘53-May .‘54 
($1.25). 


e Feature Report Subjects 

4 Fluid Flow—15 authoritative ar- 
ticles ($1). 

15 Glass—How and why it’s used in 
process plants (50¢). 

17 Sublimation—Timely review of a 
little-known unit operation 
(50¢). 

21 Pumps—How to select chemical 
pumps (50¢). 

22 Process Instr tati 48-p. 
report and 16-p. chart ($1). 

25 Size Reduction—Covers crushing, 
grinding and pulverizing (50¢). 

26 Petrochemical Processes—Data on 
23 major processes (50¢). 

27 Absorption—What it can do; lat- 
est design practices (50¢). 

28 Solids Feeders—How to lick feed- 
ing difficulties (50¢). 

33 Fluidized Solids—Timely survey of 
fluidization know-how (50¢). 

34 Heat Technology—Heat produc- 
tion, transport and transfer ($1). 

36 Strain Gages—How to use for con- 
trolling process variables (50¢). 

37 Entrainment Separation—Equip- 
ment types, design and perform- 
ance (50¢). 

40 Process Piping—Roundup and 
primer of piping, valves, fit- 
tings (75¢). 

41 Plants & Processes—40-p. tabu- 
lation, new plants and technol- 
ogy (75¢). 

44 The Challenge of ‘54—-3]st An- 
nual Review of process indus- 
tries (75¢). 

46 Conveyors & Elevators—Solutions 
to bulk moving problems (50¢). 

50 Mixing—Understand this univer- 
sal operation, 48 p. (75¢). 

51 Lubrication—Of chemical equip- 
ment, for plant engineers. (50¢). 


© Materials of Construction 

29 Protective Coatings—How to se- 
lect and use against corrosion 
($1). 

35 Industrial Plestics—How and 
where to use in process construc- 
tion (50¢). 

38 Stainless Steels—Properties, ap- 
plications and corrosion data 


(75¢). 
43 Hasteloys 6,C,D—Combined Cor- 
rosion Forum reprint (75¢). 


e CE Refresher Series 
42 Thermodynamics Principles—First 
installment of series (50¢). 
45 Compression & Expansion—NMore 
fundamental review (50¢). 
49 Chemical Equilibrium—Latest in- 
stallment of the series (50¢). 


Order Now, Pay When Billed: 


Use your reader service post- 
card for the fastest delivery 
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Did You Miss Anything? ARE WORTH A 


If you did, you'd better look again at this issue a Samant 
of Chemical Engineering. Maybe you missed a good 
bet. Did you see these articles: 
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Lubricetion R. W. Clark, J. H. Fuller & J. A. Glober Prescription fertilizer. . . 


FIRST CLASS 
PERMIT No. 64 
(Sec. 34.9 P.L.&R.) 
NEW YORK, N. Y. 


Flow splitter 
Yeu & Your Jeb 


Air splitting 
Checklist 


READER SERVICE DEPARTMENT 
330 WEST 42nd ST. 


—4¢ POSTAGE WILL BE PAID BY— 
CHEMICAL ENGINEERING 
NEW YORK 36, N. Y. 


Recent pamphlets .... 
Reader service 


AND here is the Reeder 
Service postcerd thet 


City & State 


07 
Key te Better Extraction H. F. Wiogendt & R. L. Von Berg.............. page 183 
Hew te Design for Low Temperatures R. J. 197 Saccharin ...........128 
132 | 
| 3.4 | 
136 
wo 
Hydrofining .........146 
Saccharin plus .......150 
Using a waste ........156 
CE Refresher 
Reaction kinetics .....230 
Plant Notebook | 
Corresion Forum 
Uz Temerrow's Technology 
New reactor design... .276 
>= Foam screen .........278 
z 
Equipment News 
Efficient filter ........288 
wri Pictured Flowsheet 
Cottonseed oil ........324 
Chemical Economics 
as Private research ......331 
Book reviews ........352 
Convention calendar ..140 
eee coz Firms in the news.....358 ‘ 
Man of the month... .344 
Names in the news... .338 
ere New literature ... ...412 
Pro & con letters......348 
Advertisers index .....430 
= speeds mere inferme- 


be 


otor drives. But you'll find it much easier if you p 


rrosioneerin 


Quick facts about the services and equipment Pfaudler 
offers to help you reduce corrosion and processing cost. 


Published by The Pfaudler Co., Rochester 3, N.Y. 


These 2000-gallon glassed 
steel reactors were ship- 
ped 5 days after ordered, 
as a result of new Pfaud- 
ler policy. 


You get a blotter . . . we'll get a packing case 


New Fabrication Policy 
Speeds Equipment 


Almost before the ink dries on their 
purchase order, many chemical proc- 
essors have been surprised recently 
to learn that their new Pfaudler 
equipment would be delivered in a 
few days. 

A new policy of manufacture, 
emphasizing standard design, makes 
this possible. This policy is revolu- 
tionary in the process equipment in- 
dustry, and results from Pfaudler’s 

years’ experience in supplying 
glassed steel and alloy equipment to 
processors. By carefully noting 
which features are most often re- 
quired, they have incorporated many 
“custom”’ features in standard de- 


signs, thus providing maximum 
flexibility of equipment, with faster 
delivery. 

You can take advantage of off- 
the-shelf deliveries of glassed steel or 
alloy reactors, columns, heat ex- 
changers and other equipment by 
discussing your problem with the 
Pfaudler representative. Let him rec- 
ommend, where possible, the standard 
Pfaudler units that incorporate the 
features you need. 

Many of these units are in stock 
now, waiting to be shipped to you. 
Call in your Pfaudler sales engineer 
today and let him help you save 
time and money. 


The Bonnet that Heads Off Corrosion! 


Corrosion-prcoof Hastelloy and glassed steel join forces to resist severe acid attack 


Handling pure monochloro acetic acid 
free of low-boiling acid chlorides re- 
quires a heat exchanger that shrugs off 
relentless corrosive action. To meet 
this need, New York-Ohio Chemical 
Co., a subsidiary of Stauffer Chemical 
Co., turned to Pfaudler corrosioneering. 

The answer: Hastelloy “‘C’’ for the 
tubes, and glassed steel for the bonnets, 
or headers. This combination cuts down 
on expense as well as corrosion. By 
using costly Hastelloy only where abso- 
lutely necessary, and taking advantage 
of the less expensive corrosion resist- 
ance of glass plus the working strength 


of steel, substantial savings were made. 

To solve problems such as this, 
Pfaudler corrosioneers enjoy complete 
freedom in selecting materials. ith 
every type of alloy, from stainless steel 
to titanium, at their disposal they can 
give you exactly what your process re- 
quires. And, when practical, they can 
also call upon famous Pfaudler high- 
acid resisting glassed steel. 

For an unbiased recommendation on 
your corrosion equipment problem, talk 
it over with your Pfaudler representa- 
tive. Or check the corner card for further 
information. 
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How Lederle Keeps 
Pharmaceuticals Pure 


When you've got to cram highly 
concentrated vitamins or drugs into 
a tiny pill no larger than your shirt 
button, you just don’t have room for 
product contamination. 

Lederle Laboratories Division of 
American Cyanamid puts the hex on 
contamination, at its Pearl River, 
N. Y. research and manufacturing 
center, with the two-fisted corrosion 
resistance of glass combined with 
the structural strength of steel. 

In Pfaudler glassed steel, they 
found the perfect pilot plant equip- 
ment for scale-up from laboratory 
apparatus. Using 10 Pfaudler glassed 
steel reactors of various sizes, they 
have an economical chemical plant 
that licks corrosion before it starts. 
Product purity is safeguarded from 
start to finish of each process. 


From pilot plant to full-scale operation, 
glassed steel reactors provide the cor- 
rosion resistance that assures product 
purity at Lederle’s Pearl River plant. 


If you have a problem of product 
contamination, you may get an easy 
answer by checking the corner card 
below and mailing it to Pfaudler. 


THE PFAUDLER CO., Rochester 3, N.Y. 
Please send more information on: 
(CJ Immediate delivery of glassed steel 
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